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INTRODUCTION
1. Purpose of Handbook.

a Reference Guide. This handbook isintended to be a
quick reference guide for al deploying analysts, both military
and civilian. The handbook will present the anaysts with a
wide range of topics from military terms and symbolsto
specific analytical products an analyst can expect to execute.

b. Highlight Analyses. A major portion of the
handbook will highlight analysis conducted by previously
deployed analysts. The discussion and examples will stress
the types of anaysisthat an analyst can expect to conduct in
the future. These expectations were devel oped using results
from the Deployed Analyst Survey.

c. Examples. Throughout the main body of the
handbook there will be examples of analysis, the assessment
process, data management, surveys, and reachback
capabilities. The Annexes will provide greater detail on
examples previoudy conducted in theater and provide
examples of analysis one may expect to conduct in the future.

2. Motivation for Using Handbook.

The information contained in this handbook was
devel oped based upon results of the Deployed Analyst Survey
and the experience of numerous Center for Army Analysis
(CAA) analysts that deployed to both Operation Iragi Freedom
and Operation Enduring Freedom over the past several years.
This handbook provides the lessons learned and best practices
of analysts who have supported the warfighter at dl levels of
command. This handbook will better prepare analyststo
provide analytical support to their command and staff while
also obtaining knowledge on where to seek additional
analytical help through the reachback process.



CHAPTER I: COMMUNICATING OR CAPABILITIES
1. Operations Research - General

a. Definition. What is Operations Research? All OR
analysts know that it is difficult to concisely answer this
guestion without using words like stochastic, combinatoria,
and heteroscedasticy. However, being able to answer this
question and effectively communicate the OR profession is
critical to your success as a deployed OR analyst — your
success is often as dependent on your communicating skills as
it ison the quality of your work.

As an OR analyst in the military, and even more so as a
deployed OR analyst, you do not have the luxury of additional
resources to assist in communicating the OR skillsto the
command. You must perform the analysis and communicate
your profession at the same time.

This chapter is designed to teach you how to make |eaders
aware of OR capabilities. Specificaly, it will teach you (1)
how to concisely explain the OR profession in the military, (2)
valuable applications of the OR skill set in adeployed
environment, and (3) the essential el ements of an OR
marketing plan. Much of the content of this chapter paralels
documents produced by INFORMS on marketing the OR
profession; however, the ideas have been modified to be more
relevant and applicable to a deployed military analyst.

b. How to Concisdly Explain the OR Profession in the
Military. This section provides you with some simple,
succinct verbiage to help you concisely explain OR and its
value. You should commit to memory the ideas in this section
so that you are capable of using them regularly in
conversation.

(1) Who areyou? Use one name consistently: you
are an Operations Research Analyst. That ishow you should
introduce yourself at all opportunities. If you say it often
enough, people will start to believe that OR must be
important.



(2) What do you do? Asan OR analyst in the
military, your job is to apply advanced analytical methods to
help military leaders make better decisions. Memorizethe
previous sentence. Say it every time someone asks you what
you do.

(3) What isyour skill set? An OR analyst’s skill set
spans three major subject areas:

(@) Probability and Satistics involves the
analysis of datain order to gain val uableinsights, measure
risk, and make reliable forecasts.

(b) Optimization quantifies options and helps
you to select one of the best options when faced with a
complex problem having many decision aternatives.

(c) Smulation involves modeling existing
processes in order to test new approaches and identify
strategies for improvement.

(4) How do you apply your skill set to military
problems? Examplesinclude:

(@ Analyzing Significant Event datain order to
identify spatial and temporal trends

(b) Developing strategies to effectively alocate
or employ limited resources

(c) Improving supply chain and logistics
operations to include devel oping favorable loading,
transportation, and distribution plans

(d) Conducting qualitative and quantitative
assessments of current operations

(e) Measuring risk and uncovering factors
critical to managing and reducing risk



(f) Evaluating the potential benefit of changesin
tactics, techniques, and procedures

(5) How does someone know that they could benefit
from OR? In order to sell OR to others and recruit customers,
you need to convince peopl e that applying OR techniques will
improve their processes. Listed below are some signsthat a
potential customer could benefit from OR:

(@) Hehasalot of data, but does not feel heis
using it to his full advantage.

(b) He manages data using Microsoft Excel, but
is convinced that he is not using Excel to its full capability.

(c) He needs help displaying his data effectively
to senior leaders.

(d) Heisfacing acomplex problem with many
decision options. He suspects that some of the options are
better than the others, but he needs away to ana ytically
evauate all options and choose one of the best.

(e) Heistroubled by risk. He wantsto find
effective strategies for limiting or reducing risk.

(f) He wantsto measure some effect or impact,
but he is not satisfied with the metrics heis using.

2. Operations Research — Deployed Analyst

a  Vauable Applications of the OR Skill Setina
Deployed Environment. Now that you have some ideas on
how to explain OR and its value, you need to be aware of the
most common applications of the OR skill set that will be
valuable to your command while you are deployed. Odds are
that you will not be using many advanced OR techniques asa
deployed analyst. Itismorelikely that you will:




(1) Helpindividuas more effectively manage their
data

(2) Quickly analyze large amounts of data

(3) Discover effective ways to present datato senior
leaders

(4) Teach beginning and advanced Microsoft Excel
and PowerPoint skills

(5) Useyour critical thinking skillsto develop
strategies for solving problems

It may not seem like much, but contributions like this can
pay dividends for acommand. Even if the help you provide
seems minor, it might save your customer many hours of
work.

Take, for example, the use of Microsoft Excel. OR
analysts use Excel regularly and can do amazing things. pivot
tables, pivot charts, linking datato PowerPoint, using Visua
Basic to automate tasks, etc. Outside of the OR community,
people have never heard of these capabilities. Thus, they use
Excel very inefficiently because they do not know that there
are better ways to manage, track, analyze, and display their
data. Simply helping these people manage their data more
effectively, and teaching them Excel and PowerPoint skillsto
summarize and present their data, will save them atremendous
amount of time and will add great value to their process.
There will be many people in your command that need this
assistance; it isyour job to find them and offer your help.

b. Essential Elements of an OR Communication Plan.
Once you can explain OR and are mindful of the most
common uses of the OR skill set while deployed, you must be
able to market OR through your actions. All of the marketing
that you do as a deployed analyst is designed with one goal in
mind: you want to become the go-to person for advice and
insight into tough problems. In this section, we explain
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specific actions you should integrate into your OR marketing
plan.

(1) Writeacharter. The purpose of the charter isto
clarify what you do and explain when and why people should
seek your help. Make sureit is no more than one page. For
content, use the ideas presented earlier in this chapter. Pass
out your charter like a business card to new people you meet.

(2) Keep everyoneinformed about your work. Do
not isolate yourself. Be excited about your work and tell
people about it. Your work will always be better if you
collaborate with others and involve your customersin the
process. There are many people who could enhance your
work by providing their expert opinion and knowledge, but
they will not know you are working on the problem unless you
tell them.

(3) Force yourself to have face-to-face interaction
with others. This is the best way to get to know a person’s
problems, issues, and concerns and find out how you can help.
It is aso the best way for others to get to know you and your
skill set. You should spend more time interacting face-to-face
than interacting with your computer monitor.

(4) Do not emphasize that your customer has a
problem; emphasize your capability to provide improvement
to their process. In amilitary organization, people are very
protective of their processes. Telling people that they have a
problem is going to get you kicked out of most offices and
meetings.

(5) Always leave a “hook” for a follow-on
interaction. Once you meet with someone face-to-face to
discuss how you can help them, always set atime to meet
again. Thiswill help you keep the momentum before your
customer loses interest. Say something like “When we meet
again at 1000 on Thursday, we can talk about X and Y.”



(6) Actively seek out resources. colleagues,
mentors, and believers. There will be peoplein your
command who have an OR background or already know the
value of OR. Latch on to these people like aleech. Keep
them informed of your work and seeif they are willing to
collaborate with you on OR projects. Thisis especidly
important if you are a “lone” deployed analyst — you need to
find others with whom to compare ideas.

(7) Expand your customer base. Use this technique
to increase your exposure: when briefing or describing your
work to others, say “Do you think that it would be useful for
Colonel Johnson to see this analysis?” If you get an
affirmative answer, then you have a perfectly good excuse to
walk right in to Colonel Johnson’s office (with
reinforcements) and show off your great work.

(8) Start by performing small, ssimple projects. An
OR anayst could spend months mining through adataset. As
adeployed analyst, you do not have months to spare — you
need to produce resultsin days or even hours. Good work
completed quickly is better than great work that takes forever:
you want to get someone an answer while they still remember
the question. Performing small, simple anayses will help to
educate others about your skill set — once peopl e appreciate
your skill set, they will be more likely to give you projects
appropriate for your abilities. By solving problems quickly
and well, you become the individual of choice for advice on
tough problems.

(9) Under-promise and over-deliver. Resist the
temptation to promise too much to a customer. If you are
given a specific question to answer, always answer the
original question asked, then deliver more detailed research
and insights than your customer expected. This will
demonstrate that (1) you can think critically about the problem
and (2) you can be relied on to conduct thorough research; you
are not satisfied with just performing the minimum
requirement.



(10) Write short, concise reports and ssimple
presentations. Two or three pages or slides at most. If at al
possible, keep your results to one page or dide. Writethemin
simple English so that anyone can understand them. 'Y ou want
people to read your work, and the best way to do that isto
keep it brief and simple. If they have questions, then they will
call you and you can get together and talk about it. In order to
keep your reports and presentations short, make sure that
you...

(11) Do not sdl the algorithm; sell the results. No
one cares that you did a Chi-Squared test with 41 degrees of
freedom or alogistic regression with 12 independent variables
with interactions. Just tell people what the results are and why
they areimportant. Too many analysts spend way too much
time writing and tal king about how they did the analysis and
the challenges that they encountered a ong the way. Instead,
you need to write or talk about the insights gained from the
analysis and the conclusions and recommendations that those
insights support.

3. Summary

This chapter was designed to teach you how to market the
OR profession as adeployed analyst. Specifically, we covered
(1) how to concisely explain the OR profession in the military,
(2) valuable applications of the OR skill set in adeployed
environment, and (3) the essential el ements of an OR
marketing plan. Marketing the OR profession isvital to your
success as a deployed analyst. However, good marketing does
not replace sound anal ytical work — the two go hand-in-hand.
Marketing without sound analytical work is afalse promise;
sound anaytical work without effective marketing goes
unnoticed.



CHAPTER II: OPERATIONS RESEARCH MILITARY
CONTEXT

1. Basic Graphics and Symbols
Listed below are only general symbols and graphics for
quick reference. For an extensive list of terms, acronyms,

symbols, and graphics reference FM 1-02 — Operational Terms
and Graphics.

a  Symbols (Ref: FM 1-02, Ch.4—9).

(1) Military

(@) Composition - A military symbol is
composed of aframe, color (fill), icon(s), and may include text
or graphic modifiersthat provide additional information.
Included in military symbols are graphic control measures,
which are composed of boundaries; lines; areas; points;
targets; and nuclear, biological, or chemical attacks/events.
The composition of graphic control measures varies from that
of unit, equipment, installation, and support operations and
stability operations symbols.

Graphic Modifier _\
1

-
¢ | /[

6-37

/A
N[l

Figure 2.1 Military Symbol Example

(b) Frame - The geometric border of a military
symbol. It represents affiliation, dimension, and status.
o Affiliation - The relationship of the
symbol being represented to friendly forces. The affiliation
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categories are friend, assumed friend, hostile, suspect, neutral,
unknown, and pending.

e Dimension - The primary mission areafor
the symbol being represented. There are five dimensions that
can be represented: land, sea surface, sea subsurface, air and
space, and unknown.

o Status - refersto whether aunit is known
to be present at the location identified or whether it isa
planned or suspected location. Regardless of affiliation,
present statusisindicated by asolid line and planned or
suspected status isindicated by a dashed line.

(c) Color — See Paragraph 1.b. (1)

(d) Icon - Theinnermost part of the military
symbol providing an abstract pictoria or a phanumeric
representation of the function or role of the military symbol.

(e) Text and Graphic Modifier - Provides
additional information about a symbol. Thisinformation is
displayed on the outside of the frame.

(2) Unit —Unit symbols are composed of aframe,
color (fill), branch (an arm of service of the Army/Marine
Corps) or functional symbols (icon), and text and/or other
symbol modifiers. (See FM 1-02, Ch. 5)



Icon (Branch
or Functional
Symbol)

Text Modifier 4/

Figure 2.2 Unit Symbol Example

Figure 2.1 above represents the unit symbol for the
2" Armored Cavalry Squadron of the 3 Armored Cavalry
Regiment. See Paragraph 1.a. (6) for more examples.

Echelon Symbol
Team'/Crew @
Squad® .
Section” e
Platoon'/Detachment e
Company/Battery"/Troop” |
Battalion®/Squadron 11
Regiment’/Group™ 11
Brigade" X
Division' XX
Corps™ XXX
Army™ UK
Army Group™ FHOOOK
Region™ 000000

Figure 2.3 Echelon Symbols

(3) Equipment - An equipment symbol is composed
of aframe, color (fill), equipment symbol (icon), and text or
graphic modifiers indicating type of equipment. (See FM 1-

02, Ch. 6)




Equipment
Symbaol

T
h::td'rﬁar ~M-198

Mability Indicator
Sy
Graphic Modifier —/

Figure 2.4 Equipment Symbol Example

Figure 2.4 above represents aM-198 - friendly forces
towed howitzer (medium). See Paragraph 1.a. (6) for more
examples.

(4) Ingtallation - Aninstallation symbol is composed
of aframe, color (fill), functional symbol(s) (icon), and text or
graphic modifiers. (See FM 1-02, Ch. 8)

Modifier

CT275785 _N

Icon (Functional
Symbol)

Color

Figure 2.5 Installation Symbol Example

Figure 2.5 above represents a friendly
petroleum/gas/oil installation located at Grid CT275785. See
Paragraph 1.a. (6) for more examples.
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(5) Stability Operations - A stability operations and
support operations symbol is composed of a frame, color (fill),
stability operations and support operations symbol (icon), and
text or graphic modifiers.

Frame

vl

Maodifier

| SO/S0 Symbol (icon) ‘ /

Figure 2.6 Stability Operations Symbol Example

Figure 2.6 above represents friendly refugees | ocated
at Grid CT275785. See Paragraph 1.a. (6) for more examples.

(6) Examples

(@ Unit Symbol examples

B E E & (&

SBCT Armd Wheeled Inf  Armd Wheeled  Armd Wheeled AT Armd Wheeled

w/MGS Bn Recon w/MGS Bn Co MLRS Btry
| | 1
N ] @ [
Sig Co Mi Co Armd Wheeled  prmd Wheeled  Bde SptEn
Engr Co Light Mtr Pit

Figure 2.7 Unit Symbol Examples

Figure 2.7 above depicts Stryker Brigade Combat
Teams and subordinate units.
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(b) Equipment Symbol examples

B 2ENGR
090

Six 5 ton trucks from B Co, 2d Engr Bn
moving due east at 090 degrees.

PHOENIX
B 301 MI

130

A Phoenix type UAV launch site from B Co,
301st MI Bn with a launch direction of 130

degrees.

6

4.2 50% AMMO
HHC 2-31 MECH

Six 4.2-inch medium mortars in tracked
vehicles from HHC, 2d Bn, 31st Inf (Mech)
at 50% of its ammunition supply.

6
M-198 @
A 2-31

Six M-198 (155-mm) medium
howitzers from A Btry, 2d Bn, 31st.

2

STINGER
1 1/A2-T

Two Stinger air defense missiles from
1st section, 1st Pit, A Btry, 2d Bn, 7th ADA
in a wheeled vehicle.

M2A1 GREEN
3 AM1-87/3
180
Four M2Al (Bradley) armored fighting vehicles
from 3d PIt, A Co, 1st Bn, 87th Inf, 3d Bde
with a “green” readiness rating moving
at 180 degrees.

7
M1A2 u
E 2/3ACR

Seven M1A2 (Abrams) tanks from E Trp,
2d Sqdn, 3d ACR.

3

A
HIDE
A 3-16
Three tracked multiple rocket launchers

{MLRS) from A Biry, 3d Bn, 16th FAina
“HIDE” POSITION.

Figure 2.8 Equipment Symbol Examples
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(c) Ingtallation Symbol examples

STORAGE PLANT 7 - FERTILIZER
WORLD CHEM CO

SITE12
ASIAN OIL CORP

Site 12, which is a storage site Plant 7, which produces fertilizer
for the Asian Oil Corporation. for the World Chemical Company.

YELLOW
BAY CITY MARINE ENGINES TREATMENT - CENTRAL CITY
10,000 KL/DAY

WEST PAC

Bay City production facility, which makes Water treatment plant for Central City,
marine engines for Western Pacific. which has a capacity of 10,000 kiloliters
per day, but has a yellow readiness status.

INTERMODAL

HITOWN
INT'L CONTAINER LTD

GOV
150 BEDS

RIVER CITY
Intermodal transter tacility for Hitown

River City Hospital, which is run by the
government with a 150-bed capacity. for International Gontainer Limited.

Figure 2.9 Installation Symbol Examples

(d) Stability Operations Symbol examples

240530ZJUNOO PS660480
TERRORIST
2 2/AfS03MP FFP == UN
A terrorist was arrested by the 2d Sec, Food for Peace under UN auspices is
2d PIt, A Co, 503 MP Bn at 0530Z on distributing food at grid PS660480.
24 Jun 00.
UC190740 032247ZJUL00
??? CENTRAL CITY
BORDER ICRC/RC MAYOR
The International Committee of the Red . X
Cross/Red Crescent is operating refugee The Central City mayor was kidnapped
camp border at grid UC 190740, at 2247Z on 03 July 00.

Figure 2.10 Stability Operations Symbol Examples
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b. Color Codes.

(1) Colorsused for military symbols

Computer

Affiliation Generated

Hostile,
Suspect

Neutral Green Green
Unknown,
Pending Yellow Y ellow
Figure 2.11 Color Codes for Military Symbols

(2) Colors used for military maps. By the fifteenth
century, most European maps were carefully colored. Profile
drawings of mountains and hills were shown in brown, rivers
and lakesin blue, vegetation in green, roadsin yellow and
specia information in red. A look at the legend of amodern
map confirms that the use of colors has not changed much
over the past several hundred years. To facilitate the
identification of features on amap, the topographical and
cultural information is usually printed in different colors.
These colors may vary from map to map. On a standard large-
scal e topographic map, the colors used and the features each
represent are:

(a) Black. Black indicates cultural (man-made)
features such as buildings and roads, surveyed spot elevations,
and al labels.

(b) Red-Brown. The colorsred and brown are
combined to identify cultural features, al relief features, non-
surveyed spot elevations, and elevation such as contour lines
on red-light readable maps.
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(c) Blue. Blueidentifies hydrographic or water
features such as lakes, swamps, rivers, and drainage.

(d) Green. Green identifies vegetation with
military significance such as woods, orchards, and vineyards.

(e) Brown. Brown identifies al relief features
and elevation such as contours on older edition maps and
cultivated land on red-light readable maps.

(f) Red. Red classifies cultural features, such as
populated areas, main roads, and boundaries, on older maps.

(g) Other. Occasionaly, other colors may be
used to show specia information. These areindicated in the
marginal information asarule.

2. ORSA Operational Assignments
Figure 2.12 depicts the current structure and location of

analysts deployed to Operation Iragi Freedom (OIF) and
Operation Enduring Freedom (OEF).

IE

MNC-I

Effects
@

S

C3/Plans
@

CJTF-76

MNC-I: Multinational Coalition - Iraq

MNF-I: Multinational Force - Iraq

CSTC-A: Combined Security Transition Command — Afghanistan
CIG: Commander Initiatives Group

SPA: Strategic Plans and Assessment

CAG: Commanders Advisory Group

Fires and Effects
@)

Figure 2.12 Structure and Location of Analystsin OIF and
OEF
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a Location: Operation Iragi Freedom (OIF).

(1) MNF-
(@) SPA Assessment (3)
(b) Strategic Effects Assess (4)
(o CIG(D
(d) MNSTC-1 (2

(2) MNC-I
(@) Effects(2)
(b) C3Plans(2)
(3) Division (2)

b. Location: Operation Enduring Freedom (OEF).

(1) CSTC-A (CAG) (2
(2) Division/Corps (2)

c. Duties and Responsibilities.

(1) General. ORSA personnel have the same duties
and responsibilities at all levels of command. The only
differenceisthe focus of the analysis. Thefollowing bullets
highlight the focus at each level of command:

(@) Division: Anaysisisfocused primarily at
the tactical environment with some overlapping of the
operational environment.

(b) Corps: Analysisisfocused primarily at the
operational environment with some overlapping of the tactical
and strategic environments.

(c) Echelonsabove Corps. Anaysisis focused
primarily at the strategic environment with some overlapping
of the operational environment.

(2) Specific. The following highlight some of the
more prevalent analytical duties and responsibilities that

17



ORSA personnel can expect to execute in support of their
command:

(@) Assessment: Identify, develop, and analyze
metrics to quantify effectiveness of operations conduct in
support of obtaining the objectives and effects outlined in the
Campaign Plan.

(b) Public Opinion Polls: Develop, administer,
and analyze survey results to determine popul ace attitude and
assess current objectives and effects of the campaign plan.

(c) Anaysis: Conduct analysis as requested to
support decision making process. This analysis consists of
providing answers to Requests for Information (RFI) such as
trends of different types of attacks and trends of casualty data.
Thisanalysis could also focus on resource alocation,
determining optimal flow of new technol ogy into theater, or
battl espace transition assessment analysis.

3. Joint Forces Reference

As adeployed analyst, you will likely be servingin a
Joint Task Force (JTF) Headquarters and operating along side
organi zations and analysts from other services. In order to be
effect you should have a minimum understanding of the
structure and capabilities of those other organizations. The
following sections give a brief overview and provide resources
for further reference.

a Army.

(1) Combat Maneuver Organization

The US Army currently consists of 10 divisions as
well as severa independent units. The following order of
battle will be realized following the completion of the Army's
transformation plan in 2009. Each division will have four
ground maneuver brigades (shown here), and will aso include
at least one aviation brigade aswell asafiresbrigade and a

18



service support brigade. Additional brigades can be assigned
or attached to a division headquarters based on its mission.

(2) Corps Organization (REF: FM 100-15)

Proposed Modular Corps Design |

CAC CG approval SEP 05; Version 2.0

Forwarded to HQDA for approval XXX 217 Officers

Corps 44 Warrant Officers
217/44/513 774 | -513 Enlisted
774 Total Soldiers

Tactical

Headquarters Sp;c'tal'a'lr.“mps Command
136/32/230 398 atta on Post
15/3/204 222 66/9/79 154

waince | [TAcce
Ho speen | | spren
2nn7 20| | woize 27| |worse 33

Figure 2.13 Proposed Modular Corps Design

(3) Division Organization (REF: FM 71-100)

Division Organization |
Division | & warran oficers

755 Enlisted 7.4 Design

213/42/755 1010
1010 Total Soldiers

Special Troops

Battalion
32/6/471 509

tiras e et Securiy
o0 14721184 200| Spt Co Co
tuae 166 | | S0118 12

Grade Structure
Commander: Commanded by a Major General, with standards of
grade applied across the staff.
Staff: Only the CoS and G-3 are COL. Remainder of the staff
principals and special staff are graded at LTC or below.

Headquarters
108/23/182/313

Wonie

Figure 2.14 Division Organization
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(4) BCT (REF: FM 3-90.6)
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Figure 2.15 Heavy Brigade Combat Team Design
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b) Infantry
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Figure 2.16 Infantry Brigade Combat Team Design
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(c) Stryker

| Stryker Brigade Combat Team Design
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Figure 2.17 Stryker Brigade Combat Team Design

b. Marine (REF. MCRP 5-12D).

(1) MAGTF (Marine Air-Ground Task Force) - The
MAGTF is the Marine Corps’ principle organization for the
conduct of al missions across the range of military operations.
MAGTFs are ba anced, combined-arms forces with organic
ground, aviation, and sustainment elements. They are flexible,
task-organized forces that can respond rapidly to a
contingency anywhere in the world and are able to conduct a
variety of missions. Although organized and equipped to
participate as part of naval expeditionary forces, MAGTFs
also have the capability to conduct sustained operations
ashore. The MAGTF provides a combatant commander or
other operational commander with a versatile expeditionary
forcethat is capable of responding to abroad range of crisis
and conflict situations. MAGTFs are organized, trained, and
equipped to perform missions ranging from humanitarian
assistance to peacekeeping to intense combat and can operate
in permissive, uncertain, and hostile environments. They may
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be shore- or sea-based in support of joint and multinational
major operations and/or campaigns. Each MAGTF has four
core elements: a CE, aground combat element (GCE), an
aviation combat element (ACE), and a CSS element (CSSE).

(2) MEF (Marine Expeditionary Force) - The MEF
isthe principa Marine Corps warfighting organization. It is
capable of missions across the range of military operations,
through amphibious assault and sustained operations ashorein
any environment. With appropriate augmentation, the MEF
CE is capable of performing as a JTF headquarters.

ACE GCE CeaE

hechoal
ammmt | ——1 Hasdqunde Fecorrahne = . ——
fresey

Figure 2.18 Example of MEF Organization

(8) MEF(FWD) - Thelead echelon of the MEF,
tailored to meet the specific mission, is designated the MEF
(forward) (MEF(FWD)) and may be commanded by the MEF
commander personally or by a designated commander. The
MEF(FWD) prepares for the subsequent arrival of the rest of
the MEF or other joint or combined forces. However, the
deployment of the MEF(FWD) does not necessarily mean that
all the forces of the standing MEF will follow. This would
occur only if the entire MEF were required. MEU(SOC)
(Marine Expeditionary Unit (Specia Operations Capable)) -
The MEU (SOC) isthe standard forward-deployed Marine
expeditionary organization. It is a self-contained operating
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force capable of missions of limited scope and duration and as
aforward-deployed extension of the Marine expeditionary
force. MEUs routinely receive specia training before
deploying that results in their being designated as “special
operations capable.”

Figure 2.19 Example of aMEU (SOC)

c. Navy (REF: Wikipedia, United States Navy).

(1) Operating Forces - There are nine components to
the operating forces of the U.S. Navy: Atlantic Flegt, Pacific
Fleet, Naval Forces Central Command, Naval Forces Europe,
Naval Network Warfare Command, Navy Reserve, Naval
Specia Warfare Command, Operational Test and Evaluation
Forces, and Military Sealift Command.[13] Fleetsin the
United States Navy take on the role of force provider; they do
not carry out military operations independently, rather they
train and maintain naval unitsthat will subsequently be
provided to the naval forces component of each Unified
Combatant Command. While not widely publicized, groups of
ships departing U.S. waters for operational missions gain a
Task force type designation, almost always with the Second or
Third Fleets. On entry into another numbered fleet's area of
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responsibility, they are redesignated as atask group from that
fleet. For example, a carrier task group departing the Eastern
Seaboard for the Mediterranean might start out as Task Group
20.1; on entry into the Mediterranean, it might become Task
Group 60.1. The United States Navy has five active numbered
fleets, each led by a Vice Admird. These five fleets are
grouped under Fleet Forces Command (the former Atlantic
Fleet), Pacific Fleet, Naval Forces Europe, al led by four-star
full Admirals, and Naval Forces Central Command, whose
commander is 'double-hatted' as Commander Fifth Feet.

(2) ATF (Amphibious Task Force) At the most basic
level, an amphibious force consists of aNavy element — a
group of ships known as an amphibious task force (ATF) —
and alanding force. The ATF consists of amix of amphibious
warships, support ships, and perhaps Maritime Prepositioning
Force ships that carry equipment and sustainment for Marine
forces flying into the theater of operations from oversess.
During crisis or combat situations, most amphibious task
forces will operate under the protective umbrella of an aircraft
carrier battle group, which provides cover for the ATF and
support to operations ashore. ATFs can be sized and organized
to support arange of different size landing forces. Forward-
deployed Amphibious Ready Groups with embarked Marine
Expeditionary Units (MEUSs) are used for most peacetime
presence and small-scale crisis response missions. Three-ship
Amphibious Ready Groups — consisting of alarge-deck
amphibious assault ship (LHD or LHA), and amphibious
transport dock (LPD), and adock landing ship (LSD) — carry
the MEU and the helicopters and amphibious assault vehicles
that transport Marine combat and support elements ashore.
They also support the operations of the MEU’s vertical/short
take-off and landing aircraft, both helicopter and fixed-wing
that provide the MAGTF with integrated air support.

(3) CEG (Convoy Escort Group) — Tasked with
protecting military and merchant convoysin transit.
Composition depends on the primary threat to the convoy (e.g.
air attack, surface or submarine attack).
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(4) CVBF (Carrier Battle Force) — Composed of
several carriers and their escorts working together under a
single commander. It isusualy formed by a union of two or
more Battle Groups and may easily number over fifteen ships.

(5) CVBG (Carrier Battle Group) - A carrier battle
group (CVBG or CARBATGRU) or carrier strike group
(CVSG) isafleet of shipsin support of an aircraft carrier.
Such groups are primarily used by the United States Navy,
which has 12 carrier battle groups scattered across the world.
Their existence is an important part of the power projection
capability of the United States in that they provide the ability
to strike quickly almost anywhere in the world.

(6) URG (Underway Replenishment Group) — A
group of supply ships capable of underway repl enishment of
naval shipsat sea. Their mission isto shuttle between port
and the group they are supporting.

d. Air Force (Ref: http://www.af.mil/factsheets; Air
Force Handbook, 2006; Wikipedia.org).

(1) Wing - The basic unit for generating and
employing combat capability isthe wing. Composite wings
operate more than one kind of aircraft, and may be configured
as sdlf-contained units designated for quick air intervention
anywhere in the world. Other wings continue to operate a
single aircraft type ready to join air campaigns anywhere they
are needed. Air base and specialized mission wings such as
training, intelligence and test aso support the Air Force
mission.

(2) Group - A group isalarge Air Force formation
usually composed of four or more squadrons and the bases
from which they operate.

(3) Squadron - A squadron is the basic unit of the
Air Force, usualy consisting of ten to eighteen aircraft.

(4) Flight - Theflight isan air force unit that is
smaller than a squadron.
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e. SOF (Specia Operations Force).

(1) Army (REF:. FM 3-05) - The United States
Army Specia Operations Command (USASOC or ARSOC) is
the command charged with overseeing the various Special
Operations Forces (SOF) of the United States Army. The
command is part of the United States Special Operations
Command (USSOCOM); alarger command overseeing all the
different SOF Commands of each branch of the U.S. military.

(@) Specia Forces - The United States Army
Specia Forces —also known by the nickname Green Berets or
simply Special Forces - is a Specia Operations Force of the
United States Army trained for unconventional warfare and
specia operations. U.S. Army Specia Forcesis divided into
five Active Duty Special Forces Groups (SFG) and two
Nationa Guard Groups. Each Active Duty SFG has a specific
regional focus. The Specia Forces soldiers assigned to these
groups receive intensive language and culturd training for
countries within their regional area of responsibility:

o 1st Special Forces Group - 1st Battalion
stationed in Okinawa, the 2nd and 3rd Battalions
headquartered at Fort Lewis, Washington. 1st SFG has
responsibility for the Pacific.

o 3rd Special Forces Group - Headquartered
at Fort Bragg, North Carolina. 3rd SFG has responsibility for
all of sub-Saharan Africa except for the eastern Horn of
Africa.

o 5th Specia Forces Group - Headquartered
at Fort Campbell, Kentucky. 5th SFG has responsibility for the
Middle East, Persian Gulf, Central Asiaand the Horn of
Africa(HOA).

o 7th Special Forces Group - Headquartered
at Fort Bragg, North Carolina. 7th SFG has responsibility for
Latin and Centra Americaaswell as the Caribbean (along
with 20th SFG).
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o 10th Special Forces Group - 1st Battalion
stationed near Stuttgart, Germany, and the 2nd and 3rd
Battalions are headquartered at Fort Carson, Colorado. 10th
SFG has responsibility for Europe, mainly Centra and
Eastern, the Balkans, Turkey, Israel and Lebanon and northern
Africa.

e 19th Specia Forces Group - One of the
two National Guard groups for the Specia Forces.
Headquartered in Draper, Utah.

e 20th Specia Forces Group - One of the
two National Guard groups for the Special Forces.
Headquartered in Birmingham, Alabama, under Southern
Command

(b) Ranger - The 75th Ranger Regiment, also
known as the United States Army Rangers, isalight infantry
specia operations force of the United States Army Special
Operations Command (USASOC); with headquartersin Fort
Benning, Georgia. The Regiment is aflexible, highly-trained
and rapidly deployable Light Infantry force with specialized
skillsthat enablesit to be employed against a variety of
conventional and specid operations targets. The force
specializesin airborne, air assault, Light Infantry and direct
action operations, raids, infiltration and exfiltration by air,
land or sea, airfield seizure, recovery of personnel and special
equipment, and support of general purpose forces (GPF)
among others. Each Ranger battalion can deploy anywherein
the world within 18 hours' notice.

(c) SOAR - The 160th Specia Operations
Aviation Regiment (Airborne) (160th SOAR (A)) is aspecia
operations force of the United States Army that provides
helicopter aviation support to general purpose forces and
Specia Operations Forces. Its missionsinclude attack, assault,
and reconnaissance, and are usually conducted at night, at high
speeds and low dtitudes, on short notice, and in secret. The
forceis headquartered at Fort Campbell, Kentucky. The 160th
SOAR (A) isdso known as the Night Stalkers and its motto is
Night Stalkers Don't Quit (NSDQ).
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(d) Civil Affairs- During war time, the primary
mission of Civil Affairsisto minimize civilian interferencein
military operations. Civil Affairs soldiers are responsible for
identifying non-governmental and international organizations
operating in the battlespace, handling refugees, civilians on
the battlefield, and determining protected targets such as
schools, churches/templ es/mosqgues, hospitals, etc. Civil
Affairs is the commander’s sole link between the US Army
and host nation authorities. The soldiers provide general
support functional specialty teams which interface and provide
expertise to the host nation government. The CAPOC soldiers
are particularly suited for this mission since they are reservists
with civilian occupations such as law enforcement,
engineering, medicine, law, banking, public administration,
etc. Civil Affairs Special Operators have been solely
responsible for “nation-building” in countries such as Iraq and
Afghanistan. Its direct support tactical teams will go out and
meet with local officials, conduct assessments, and determine
the need for critical infrastructure projects such as roads,
schools, power plants, clinics, sewer lines, etc., and check up
on the status of the project after construction by aloca
company has begun.

(e) Psychological Operations - Psychological
Operations soldiers provide critical support to the commander
by advertising the good work of Civil Affairssoldiersto the
local populace vialeaflets, radio and television broadcasts,
and print publications. They also keep the host nation
populace informed of dangers such as minefields. They also
conduct broadcast operations during raids and military
operations, warning civilians of imminent danger. These
specia operations soldiers were primarily responsible for
keeping the Iragi and Afghan public informed about their
elections, providing directions to polling places via print and
broadcast. 'PSY OF' is only used in the host nation country.

(f) Delta Detachment - The 1st Specia Forces
Operationa Detachment-Delta (1st SFOD-D), commonly
referred to as Deltawithin the U.S. Army or as Delta Force by
the genera public and officially recognized by the Department
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of Defense as the Combat Applications Group, is a Specid
Operations Force (SOF) and an integral element of the Joint
Specia Operations Command (JSOC). The unit's primary
tasks center around counter-terrorism, although it isan
extremely versatile group and is fully capable of taking on any
number of mission profiles.

(2) Air Force- Air Force Specia Operations
Command, was established May 22, 1990, with headquarters
at Hurlburt Fidd, Fla. AFSOC is a mgor command and the
Air Force component of U.S. Special Operations Command, a
unified command located at MacDill Air Force Base, Fla.
AFSOC provides Air Force specia operations forces for
worldwide deployment and assignment to regional unified
commands. The command's SOF are composed of highly
trained, rapidly deployable Airmen who are equipped with
speciaized aircraft. These forces conduct global specia
operations missions ranging from precision application of
firepower, to infiltration, exfiltration, resupply and refueling
of SOF operationa e ements. AFSOC's unique capabilities
include airborne radio and tel evision broadcast for
psychological operations, as well as combat aviation advisors
to provide other governments military expertise for their
internal development. The command's specia tactics
squadrons combine combat controllers, specia operations
weathermen and para-rescuemen to form versatile SOF teams.
AFSOC core tasks are grouped into seven mission areas.
shaping the battlefield, information operations, precision
engagement, SOF mobility, agile combat support and
aerospace interface. AFSOC has approximately 12,900 active-
duty, Air Force Reserve, Air National Guard and civilian
personnel. The command's active duty and reserve component
flying units operate fixed and rotary-wing aircraft, including
the Cv-22, AC-130H/U, C-130, EC-130, MC-130E/H, MC-
130P, and MH-53. The command's forces are organized under
one active-duty wing, two reserve wings and three ANG
wings, two overseas groups and several direct reporting units.
Air Force Specia Operations Forces, aso at Hurlburt Field,
stood up Dec. 13, 2005 to provide worldwide Air Force
special operations command and control support to combatant
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commanders. AFSOF is designated as the air component's unit
of execution to U.S. Special Operations Command. AFSOF
will provide a special operations liaison element to regional air
operations centers and a forward command

(@) SOW (Special Operations Wing) - The 16th
Specia Operations Wing, also at Hurlburt Field, isthe Air
Force's only active-duty special operations wing. The 16th
SOW is composed of avariety of speciaized aircraft to
support specia operations worldwide.

(b) SOG (Specia Operations Group) - The
352nd Specia Operations Group, a Royal Air Force
Mildenhall, England, is the Air Force component for Special
Operations Command Europe. The 353rd Special Operations
Group, at Kadena Air Base, Japan, is the Air Force component
for Special Operations Command Pacific. The 720th Specia
Tactics Group at Hurlburt Field trains, organizes, and equips
more than 800 combat controllers, specia operations
weathermen, and pararescuemen for assignment to specia
tactics squadrons.

(3) Navy - The mgjor playersin U.S. Navy specia
operations are Navy SEALs and Special Warfare Combatant-
craft Crewmen (SWCCs, pronounced “swicks”). The SEALs
derive their name from the environmentsin and from which
they can operate: SEa, Air, and Land. As befitting their title,
the SEALs are aflexible group of naval Specia Forces trained
to conduct clandestine warfare in any setting, most oftenin
small-unit actions. They specialize in maritime operations;
striking from and returning to the sea. Working in conjunction
with the SEALs are the SWCCs, who are trained in small ship
and watercraft operations in the Navy. Organized into Specid
Boat Teams, SWCCs specialize in the insertion and extraction
of SEALsin hostileterritory, coastal patrol and surveillance,
and the boarding and searching of vessels. Navy special
operations fall under the jurisdiction of Naval Special Warfare
Command, the Navy branch of United States Special
Operations Command. Within Naval Special Warfare
Command are six operational entities: four Specid Warfare
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Groups, the Specia Warfare Devel opment Group, and the
Specia Warfare Center. Naval Special Warfare Group ONE
and Group TWO each consist of four teams of Navy SEALs
and afew Naval Specia Warfare (NSW) Units. NSW units are
charged with overall command and control and planning of
specia operations within their geographic jurisdiction. Group
THREE is made up of SEAL Delivery Vehicle (SDV) Teams
and one Specia Boat Team that is shared with Group FOUR.
SEALswho are assigned to SDV teams specidize in the use
of Swimmer Delivery Vehicles (known as"SEAL Delivery
Vehicles' in American service) and Advanced SEAL Delivery
Systems (ASDSs). These watercraft are submersibles that are
designed to insert SEAL operators underwater, from long
distances offshore. Group FOUR is comprised of al of the
Navy's Special Boat Teams. The Navy Special Warfare
Development Group, also known as Dev Group or DEVGRU,
isthe United States military's premier Maritime Counter-
Terrorism unit. While the Navy confirms the existence of the
unit, it merely states that the role of Dev Group isto test,

eval uate, and devel op technology and maritime, ground and
airbornetactics for Navy Specia Warfare. No official mention
of Counter-Terrorism concerning DEVGRU is made. Though
much of the information regarding this unit is classified, itis
estimated that the group consists of approximately 200 active
operators. The Naval Specid Warfare Center, located in
Coronado, California, isthe main training center for Navy
special operations personndl. It is here that SEAL recruits
undergo the initial six-month-long Basic Underwater
Demolition/SEAL (BUD/S) course. Following three weeks of
additional parachute training with the Army, recruits return to
Coronado for the 19-week SEAL Qualification Training
(SQT), after which they are officialy named a SEAL.
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CHAPTER III: DATA MANAGEMENT METHODS
1. Introduction

a. Purpose. The purpose of this section isto provide the
analyst with an overview of data management methods. The
intended objective of this chapter is not to present a
“cookbook™ of detailed procedures, nor isit to explore
abstract, conceptual techniques. Rather, it isintended to
promote an analytical approach that is designed to be more
responsive to the needs of decision makersat al levels of the
Army leadership. Topics covered include a discussion of
general data considerations as well as requirements associated
with data collection, entry, reporting, and anaysis.

b. Datamanagement definition. Data Management is
the process of planning, coordinating and controlling an
organization’s data resources. Key responsibilities associated
with data management include data acquisition/collection, data
indexing/catal oging/storage, and data verification/validation.

c. Datamanagement goals and objectives. Decisions
are seldom based on perfect information. Part of the analyst’s
job isto discern what information is pertinent and meaningful,
and to use this datain the problem solving process. However,
lack of appropriate data and inaccurate or invalid data are the
source of many fruitless anaytical efforts. Many study efforts
are based on sound andytical design; however the results of
these studies become questionable when the techniques are
applied to invalid data. One source of error liesin the
unchallenged acceptance of “official” figures. Analysts must
challenge sources of information. They must examine al the
data upon which the analysisis based. They must determine
how it was derived, and must check it for accuracy. Itis
important to remember that one of the key functions of the
data gathering procedureisthat of regjecting bad data and
inaccurate information. Assuring and maintaining data
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integrity is fundamental to the mission and requires a
considerable investment of staff time.

2. DataManagement Process Overview

a. DataFlow Modd. A simple dataflow mode
provides a good starting place for understanding how data
handling procedures are carried out. The model identifies five
key stepsin data flow: acquisition, verification, validation,
analysis and dissemination. These steps plus additional
procedura details are described in the following sections.
Storage, maintenance and security issues apply to all stages of
the data flow.

acquisition HverlﬁcatanH: walidation H; analysis Nssemmmon

Figure 3.1 Data Flow Model

b. DataAcquisition. The need and ability to acquire
and collect data from many internal and external sourcesis
critical to an ORSA but can aso be quite complicated.
Sometimes it is necessary to collect raw datain thefield (i.e.
post blast analysis from IED event). In other cases, itis
necessary to elicit datafrom people (i.e. polling/survey data).
Data acquisition may also be the direct result of data mining or
field studies conducted by the staff. Regardless of how they
are collected, data must be validated and filtered. A classic
expression that sums up the situation is “Garbage in, garbage
out” (GIGO). Therefore, data quality is an extremely
important issue.
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(1) Certain characteristics are common to all types

of data collection activities and center on three main areas:

(@) Datapopulation for measurement (who):
The population to be measured must be defined in order to use
good statistical analysis methods. Even if the population is
generally known, it is still necessary to have a precise
definition, because all measurements relate only to the defined
population from which they were taken. The specific
elements selected from the general population for sampling
are caled sampling units. Sampling units must be unique,
easily identifiable, and selectable. For example, if apoll is
conducted involving soldiers from multiple units, certain
criteriashould be captured and associated with the data.
Rank, branch, duties and responsibilities should al be
captured and assigned to each respective population so that al
measurements from that population can be easily identified.
An example might be: PV2 John Doeis an Infantry Soldier
with the 101% ABN DIV and was stationed in Irag from
JANO5-JANO6. Measurements can easily be associated with
thisindividual, the activities he took part in, etc. The key isto
ensure the sampling unit is both discrete (countable) and
utilizes standardized and defined terms that are easily
recognizable by all users of the data.

(b) Itemsfor measurement (what): After
defining the population and the units for sampling, the specific
items to be measured must be defined and selected. Measured
items must have clear definitions, be easily recognizable, have
aclearly defined set of observable measurement parameters
(qudification standards), and be given a discrete name. For
example, with an initial spot report the unit submits to
describe enemy activity, a clear description should include (at
aminimum) what the friendly forces were doing when the
incident occurred (patrol, recon, etc.), where the incident took
place (grid location), how many soldiers were involved in the
incident, what the incident consisted of (i.e. I[ED explosion),
and what the outcome of theincident was (BDA). Each of
these pieces of data should be treated as individual (discrete)
pieces of the event to alow further anaysis to be conducted
on thisand future similar events.

34



(c) Methods of performing the measurement
(How): Measurements generally are classified as more
objective or subjective, depending on the amount of human
judgment involved. More objective measurements require
little or no human judgment and are defined in some kind of
physical unit (e.g., grid location, speed of vehicle, number of
vehiclesin convoy, etc.). Examples of more subjective data
might include | essons learned captured from surveys
submitted by deploying soldiers. For some aspects of data
collection, objective data may ultimately give sensitive,
reliable and valid results. However, for other aspects of
performance such as evaluating input from soldiers’ feedback
and assessments, more subj ective measurements will probably
be necessary. More subjective measurements require that the
measured item be evaluated and assigned a score or rating.
The result of a subjective evaluation process must aso be
assessed for measurement validity. It is essential to good data
collection that the introduction of outside biasesis minimized
as much as possible.

(2) High quality data attributes

(@) Sensitivity: Sensitivity means that small
gradations or variationsin the parameter being measured, such
astype of enemy activity or size of friendly/enemy forces, are
reflected in some variation in the measurement.

(b) Reliability: Reliability means alack of
random error in the final measurement, which is usually
indicated by consistency among items or stability in the
measurements over time. Reliability is affected by both
sampling and non-sampling errors.

(c) Vvalidity: Validity means that the data
accurately measure what they are intended to measure. Data
validity depends partly on having adequate sensitivity and
reliability of the measures, but even with adequate sensitivity
and reliability the data may be measuring something other
than what is intended. For example, a poorly worded survey

35



guestion may yield results that do not accurately answer the
desired question (invalid results). Datavaidity isweakened
or reduced by vague data definitions, insufficient training,
casual data collection methods, operator discretion, etc.

(d) Standardization: Standardization meansthe
data collection procedures are uniformly followed.
Consistency ensures that data differences do not come from
procedura differences. The standardization attribute is very
sensitive to non-sampling errors associated with quality of
data, collection techniques employed and the stability of
established data collection procedures.

(e) Completeness: Completeness means that all
the expected data elements, records, observations, etc. are
present. Completenessis affected primarily by non-sampling
errors. Common causes of incomplete data are: failing to
properly enforce the data collection requirements outlined in
the standardized data entry report, recording only part of the
required information, losing session records before entering
data, data collection documents becoming separated, inability
to read/scan the data collection form, corrupted files, etc.

(3) Dataentry: Dataentryistheinitia set of
operations in which raw source data (survey results, initial
spot reports, etc.) are transcribed into a computerized form
(i.e., within adatabase). Data entry commences as soon as
data collection is complete. Data entry forms and quality
control features are extremely important in minimizing error.
Data entry forms should be standardized across al levels of
command to ensure consistency in the collected data. These
standardized forms should contain logical formats that include
discrete data entry choices (i.e. drop down boxes) to reduce
transcription errors. Inevitably, the process of transcribing
datafrom field formsto adigital format introduces error.
However, standardized data entry forms and quality control
features should be enforced at all stagesto minimize this error.
Data entry forms reduce transcription errors through pick lists
and value limits and provide controlled access to the database
(i.e. forms are set for data entry only which prevents
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accidental deletion or alteration of existing data).
Additionally, key fields should a so be set to prevent duplicate
entry of data. For example, synonymous names (i.e. two or
more different names referring to the same unit) are common.
Forms also control the sequence of data entry. Through the
data entry form, a user should be ableto clearly search and
retrieve consistent results without worrying about duplicate
entries.

c. DataVerification. Irrespective of how the datais
acquired, the dataiis entered or imported into the database and
averification step isrequired. Data verification immediately
follows data entry and involves checking the accuracy of
source data. Whilethe goa of dataentry isto achieve 100%
correct entries, thisisrarely accomplished. To minimize
transcription errors, alayered approach to data verification
should be implemented. Individual records should be checked
for quality control throughout the data entry process (i.e. from
the unit originating the report all the way up the chain of
command). Asthe ORSA reviewing the entered data, a good
rule of thumb isto verify 10% of all records for a certain time
period, focusing in on key aspects of the report (event location
is correct, event was categorized correctly, etc.). Then, those
10% of records are reviewed and the results of that
comparison reported with the data. If errors are found in this
review, then the entire data set should be reviewed and
verified again. Once the computerized datais verified as
accurately reflecting the original field data, these reports
should be indexed and catal oged appropriately (i.e. database).

d. DataVadidation. Data verification ensures the data
was transcribed accurately from the original source field
reports. Datavalidation ensures the data entries are accurate
and logical. For example, areport stating the convoy speed
was 150mphisillogical and amost certainly incorrect,
whether or not it was properly transcribed from field forms.
Also, spatial datathat was collected within a certain boundary
and when viewed in a Gl S environment should be within that
same boundary. The process of reviewing computerized data
for range and logic errorsis the validation stage. Certain
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components of datavalidation are built into data entry forms
(e.g. range limits). Additiona datavalidation can be
accomplished during verification, if the operator is sufficiently
knowledgeabl e about the data. Validation procedures seek to
identify generic errors (e.g. missing, mismatched or duplicate
records) as well as errors specific to particul ar items and types
of activities. For example, validation of enemy threat data
includes database queries and comparison of data among
different years. One query detects records with a certain
location ID and a certain type of enemy activity (i.e. IED
attack). Another query counts the number of |ED attacks plots
per sample site to assure that dl plots were entered. Finaly,
datais compared to previous years to identify gross
differences. The ORSA must assure consistency between field
forms and the database by noting how and why any changes
were made to the data on the original field forms. Once
validation is complete, the data set is archived for storage.

e. DataOrganization. The various databases, reports,
GI S coverages, etc. used and generated create alarge number
of files and folders to manage. For example, databases are
occasionally stored in two versions of MS Accessin order to
accommodate data users with different software versions.
Further, GIS data are sometimes stored in two projections —
one for navigation, the other for use with existing base GIS
data. Poor file organization can lead to confusion and data
corruption.

f. DataMaintenance and Security. Data sets are rarely
static. They often change through additions, corrections, and
improvements made following the archival of adata set. There
are three main caveats to this process:

(1) Only make changes that improve or update the
data while maintaining data integrity.

(2) Once archived, document any changes made to
the data set.
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(3) Be prepared to recover from mistakes made
during editing.

Additionally, secure data archiving is essentia for
protecting data files from corruption. Version control of
recordsis also acritica piece of the data management process.
A good ruleisthat prior to any magjor changes of a dataset, a
copy is should be made and stored with the appropriate
version number. This alows for the tracking of changes over
time. With proper controls and communication, versioning
ensures that only the most current version is used in any
analysis. Versioning of archived data sets should be handled
by a logical numbering system with each additiona version
being assigned a sequentially higher number. Frequent users
of the data should aso be provided with a copy of the most
recent archived version.

g. DataAnalysis. The process of data analysis follows,
but is not limited to, seven basic steps (“Data Analysis and
Decision Making” by Albright, Winston, and Zappe): define
the problem, collect and summarize data, formulate amodel,
verify the model, select one or more suitable decisions, present
results, and implement model with updates through time.
These steps follow the same general outline of the “Study
Process” outlined in Annex C. Thiswill aid in planning the
proper course of data analysis-simply put, there are a
multitude of statistical tests, optimization methods, and
simulation methods but the anal yst needs to determine which
technique will be appropriate in agiven situation. Example
tools for analyses include, MS Excel and Access, ARCGIS,
SAS, and SPSS. The approach towards data analysis and
interpretation of results should be in accordance with scientific
standards and appropriate methods and should be evaluated by
way of statistical significance as required. Follow-on chapters
in this handbook will provide additional details on these types
of dataanaysis.

h. DataDissemination. Following the appropriate
review process, dissemination of data should be made
availableto all specified users. The datashould bein alogical
and consistent format for all specified users. Additionaly,
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guidelines on establishing data ownership should also be
outlined. To accomplish this goal, procedures must be
developed to ensure that al relevant data collected is quality-
checked, analyzed, documented, cataloged, archived, and
made available for anaysis and management decision-making.
Providing well-documented datain atimely manner is
especially important to ORSAs since most of our efforts
depend on ready access to accurate and complete data. Key
aspectsinclude:

(1) Dataiseasily discoverable and obtainable.

(2) Datathat has not yet been subjected to full
quality control will not be released.

(3) Distributed datais accompanied by
complete metadata that clearly establishes the source and
content of the data.

(4) Sensitive dataisidentified and protected
from unauthorized access and inappropriate use. All data and
associ ated information must be assessed to determine their
sensitivity. Thisincludes reports, metadata, raw and
manipul ated spatial and non-spatial data, maps, €tc...
Classification of data must be clearly identified and follows all
rules of use and distribution.

(5) Attimes, datawill need to be exported out
of the database to other software applications. An example
would beto export datafrom Access databases for usein other
statistical analysis programs (SAS, SPSS, etc.). Other externa
software requiring data exports will most likely include
specia application software such as ARCGI S and FalconView
for geostatistical analysis. Care should be taken in this export
process to ensure data integrity is maintained. The field order
[order of variables in the resulting ‘flat’ file] is most easily
controlled while the data are still in the relational database.
Field types are typically determined early on, when the
database is being designed. To minimizerisk of datalossasa
result of datatype conversion, changes in datatypes should be
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kept to aminimum. ASCII text has the advantage of being
almost universally readable by third party applications.
Typically, fields are delimited by commas, tabs, or spaces.
Text strings are usually enclosed by single or double quotes.
ASCII text requires extra steps transferring data between
applications and also extra care regarding dataformat. The
preferred alternatives are data exports directly from an
Access.mdb file (such as ArcGIS) or link to an .mdb file by
way of a data base connection such as OLE DB or ODBC data
link (many Windows-based applications).

3. Deployed Analyst Specific Examples.

ORSAs must remain operationally competent across the
spectrum of skillsresident in joint and combined battle staffs.
Having the ability to access and utilize multiple data sourcesis
critica to your primary function of enabling the commander
will accurate, relevant and timely information. For example,
ORSA s depl oyed with the Multi-National Force-lrag (MNF-I1)
and the Multi-National Corps-Irag (MNC-I) aswell asthe
Combined Joint Task Forces in Afghanistan utilized multiple
data sources to help joint force commanders:

a. Analyze the number and emplacement of medical
evacuation helicopter fleets to determine future force-flow
requirements.

b. Recommend changes in the emplacement of counter-
fire radars to maximize effectiveness in identifying mortar and
rocket fires aimed at base camps.

c. Examinethelocations of improvised explosive
devices (IEDs) to determine possible enemy ammunition
caches.

d. Assesscounter-IED proceduresto reduce attacks on
convoy supply routes.

e. Develop metrics and assess plans and operations to
adjust future combat operations.
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f.  Analyze critical nodes and desired effectsin the joint
effects working group to modify operational plans.

g. Analyze poll results about counterinsurgency
operations to gauge the success of efforts to win the hearts and
minds of theloca population.

h. Examine militiareintegration as away to begin
disarming private armies.

i. Assessthe effectiveness of combat and security
operations on enemy activity.

4, BottomLine

Data for decision making comes from avariety of
sources, both internal and external. Because the database
management system is one of the major components of most
decision management support systems, it is important to be
familiar with the latest devel opmentsin the field.

Organi zations are recognizing that their data contain agold
mine of information if they can dig it out. Consequently, they
are warehousing and mining data for usersto obtain
information on their own (through avariety of
multidimensiona analysistools and new enterprise-wide
system architectures), and to establish relationships that were
previousy unknown (through data mining). New emerging
tools, such as Online Analytical Processing (OLAP), a
function built into Microsoft Office applications, provide on-
the-fly data analysis that will provide invaluable to ORSAS.
Additionally, awide variety of dataformats are becoming
available as new networked database management systems are
developed and deployed. All of these methods can be used by
ORSAs to enhance data anaysis aswell as enable
commanders at al levelsto make informed decisions.
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CHAPTER IV: DATA ANALYSISTECHNIQUES
1. Introduction

ORSA personnel often face problems where they must
make inferences from data in order to recommend certain
courses of action, assess a specified activity, and identify
trends to name a few byproducts of data anaysis. In course of
action analysis, ORSA personnel analyze datato provide the
commander resource allocation recommendations. Data
analysis a so underpins operational assessments. For example,
data analysisis an objective method for determining if in fact
thereis adifference between two or more aternatives. Lastly,
analysis of enemy and/or friendly activity attempts to identify
changes or trends in the operational environment. This
chapter presents a methodical approach to anayzing data.

The driving factor behind what technique analysts will
useisthe question being asked. Based upon the question, the
analysts need to determine which technique would provide the
most accurate answer to assist the commander in making a
decision.

There are several commonly used techniques to analyze
data which include statistical analysis, simulation,
optimization, network flow models, and geospatial anaysis.

a.  Purpose. The purpose of this chapter isto assist
analystsin identifying when to use different analysis
techniques and highlight the techniques that have been utilized
by previously deployed analysts.

b. Definition. Data Analysisisthe act of transforming
data to extract useful information and facilitate conclusions.
2. DataCleaning

Prior to beginning analysis, the analyst may need to

conduct data cleaning and mining of the dataset. The dataset
may have missing data, multiple entries of the same event, or
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similar events entered using different terminology which
require the analyst to clean. Furthermore, the required datato
answer the question may be located in “text” fields in which
the analyst would need to mine in order to extract the
information. Data management techniques are describein
detail in Chapter 2.

3. Statigtica Analysis

Accurate anaysis necessitates sel ection of the proper
techniques to find out what you want to know. This section
will highlight various statistical analysis techniques to include
descriptive analysis, correlation, regression, and trending.

a  Descriptive Statistics.

(1) Definition. Descriptive statisticsis amethod
used to summarize and describe important features of the data.
Some of these methods are graphical in nature; the
construction of histograms and scatter plots are primary
examples. Other descriptive methods involve calculation of
numerical summary measures, such as means, standard
deviations, and correlation coefficients.

(2) Application. Prior to conducting any analysis
with pivot tables or other software programs, the analyst
should visually inspect the data set. The analyst should graph
the data using a scatter-plot, histogram, or time series chart.
Along with the graph, the analyst should consider other events
that may have an impact on the graphed data. These events
could be mgjor operations, elections, transition of battlespace,
or significant changesin the political environment (e.g.
ratification of constitution, seating of parliament, etc). The
visua depiction of the dataset will help determine what
technique to use to best answer the requested question.

The graphical depiction or the dataaong with the
calculation of other summary measures will assist the analyst
in determining what further technique to employ. In some
instances, the summarized measures may provide the answer
to the question. For example, leaders may want to know how
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aspecific event has affected the number of attacks. The
analyst can produce a scatter plot of the attack data a set time
prior and after a specified event and then cal cul ate the number
of attacks over those time periods. Additional time intervals
can aso be analyzed to provide additional information (e.g. 30
day, 15 day, and 7 day intervals). Figure 3.1 shows a hotional
example of this technique.
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Figure 3.1 Notional Example of Descriptive Statistics

Figure 3.1 uses notional attack datato highlight the
application of descriptive statistics to answer a possible
guestion. Inthisexample, afriendly event occurred on a
specific data identified as time “zero”. The analyst used a
scatter plot as well as calculating the number of attacks prior
to and after the event to provide insight to the leaders. The
number of attacks prior to and after the event was 124 and 76
attacks, respectfully. The analyst could aso conduct analysis
using the “distance” factor as well to not only determine
effectsin atemporal sense but also spatially. Thisinformation
could be used to help assess the success or shortcomings of a
specific event.

(3) Reference. Descriptive statistic information can
be found in any Statistics book (Devore: Probability and
Statistics). There are also many sites on-line that provide
background on cal culating the numerical measures and
developing the graphs. See Annex D for examples of

45



descriptive statistics used in a project conducted by the Center
for Army Analysis (CAA) in support of anaystsin Operation
Iragi Freedom.

b. Statistical Techniques. The following are examples
of afew statistical techniques used in recent projects
conducted in theater or as part of the reachback process.

(1) T-test.

(@) Definition. A t-testisastatistical hypothesis
test for two groups in which the test statistic has at-
distribution if the null hypothesisistrue. The most frequently
used t-tests are 1) atest of the null hypothesis that the means
of two normally distributed populations are equal and atest of
whether the dlope of aregression line differs significantly
from 0. If anon-parametric aternative to the t-test is wanted,
the usual choices are the Mann-Whitney Test (independent
samples) or the Wilcoxon signed-rank test (related samples).

(b) Application. Analysts have mainly used the
t-test to determine statistical significance between specific
events such as attack types over different periods of time. The
t-test could be applied to the example shown in Figure 3.1 to
determineif thereis any statistica significance between the
mean distance of attacks prior to or after a specified friendly
event. Inthiscase, thet-test value was .239 for atwo-tailed
test. The anayst would conclude that there is statistic
significance indicating that the mean distance is different for
the two time periods.

(c) Reference. Analysts can find the process of
conducting at-test in any statistics book, on numerous internet
sites, and in certain software packages to include Excel. Excel
has built in commands in the “Analysis Tool Pak” that
automatically provides the results for a one-tail or two-tail
test.
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(2) Regression.

(@) Definition. Regression andysisisused to
model rel ationships between variables and determine the
magnitude of those relationships. The models can be used to

make predictions. Once the regression model is developed,
the analyst can use at-test and correlation coefficient (see 3.b
(3) for further detail) to test the fidelity of the model.

(b) Application. The most commonly used type
of regression isthe linear regression model. Linear regression
determines the relationship between two variables. Thefirst
step in this process isto construct a scatter plot of the data.
Thiswill show whether thereis evidence of alinear
relationship between the two variables. Analysts have used
this model to determine relationships between attack data (by
type of attack) and other mgjor eventsto include friendly
operations (by type of operation), economic development, and
transition of battlespace to host nation forces. Based upon the
relationship, analysts can use the regression model to assist in
estimating or predicting future attack patterns or make
recommendations on which type of friendly activities
(operations, infrastructure devel opment, economic
development, etc) are having a greater impact on the current
situation.

(c) Reference. The processto conduct
regression anaysis can be found in any statistics book, on the
internet, and many software packages to include SAS, SPSS,
and Stata. Simple regression can be conducted using Excel
while Mathematica can handle more complex regression
models.

(3) Correlation.

(@) Definition. Correlation measures the
association and amount of variation of a dependent variable
due to an independent variable. The correlation coefficient
indicates the strength and direction of alinear relationship
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between two random variables. The best known is the Pearson
product-moment correlation coefficient, which is obtained by
dividing the covariance of the two variables by the product of
their standard deviations. The correlationis 1 in the case of an
increasing linear relationship, —1 in the case of a decreasing
linear relationship, and some value in between in al other
cases, indicating the degree of linear dependence between the
variables. The closer the coefficient isto either —1 or 1, the
stronger the correl ation between the variables. Correlation
does not mean causation as other unknowns may impact the
relationship. However, correlation does give a good “hint” on
the relationship of two variables. Correlation coefficient, asa
summary statistic, can not replace the individua examination
of the data.

(b) Application. Correlation anaysisisusedin
conjunction with regression analysis to provide greater detail
on the rel ationship between two variables or events. Analysts
have used correlation to determine the relationship between
time in theater and casualty data, attack data and transfer of
battlespace, attack data and friendly operations, and attack
data and introduction of new technology.

(c) Reference. Correation anaysisis
commonly found in the same section as regression analysis as
the correlation coefficient provides greater detail on the
relationship of the two variables. Excel has built in commands
in the “Analysis Tool Pak™ that calculates the correlation
coefficient.

(4) Trending.

(@) Definition. Trending isacomparative
analysis of aspecific event or activity over time.

(b) Application. Analysts have commonly used
trend analysisto assist in the assessment process as indicators
for specific measures of effectiveness or measures of
performance (see Chapter VI for more detail on Effects Based
Assessments), in determining the level of enemy activity over
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time, and to analyze seasonal trends. Trend analysisis most
commonly conducted with the use of Excel. Excel alowsthe
analyst to apply various trend lines by using the “add
trendline” feature under the chart menu. The trendline options
include: linear, power, exponential, logarithmic, and moving
averages. The moving average is acommonly used feature
especially when seasonal trends are being analyzed. Figure
3.2 shows the 4 week moving average of notional attack data.
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Figure 3.2 Notional Example of Trend Analysis

Figure 3.2 shows the application of a4 week moving average
to notional attack data. An analyst could compare the trend
with other significant events (el ections, operations, etc) to gain
agreater perspective on the associated movement of the trend.
A trending over a greater period of time would aso alow the
analyststo consider seasonal trendsin the anaysis.

(c) Reference. The best reference for trend
analysis would be to review products conducted by analystsin
theater. Most analysts have requirements to produce
analytical products that contain some level of trend anaysison
arecurrent basis.
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4. Other Anaytical Methods

Many of the following analytical methods may exceed the
capability intime, skill level, and software capacity for
analyststo conduct in theater. These analytical methods may
be more conducive for analysts to request reachback
assistance from the various agencies outlined in Chapter 8.
Chapter 8 provides details on the capabilities and process of
reachback support.

a.  Forecasting.

(1) Definition. Forecasting isthe process of
developing estimates in unknown situations. Forecasting is
commonly used when determining a prediction of a specific
time series event. Time series methods use historical data as
the basis for estimating or forecasting future outcomes.

(2) Application. Forecasting or prediction of future
events is becoming more important as we continue the fight in
OIF and OEF. Leaders are asking analysts to develop tools
and modelsthat can forecast enemy activity both temporally
and spatially in order to develop plans to counter this activity.
There are many different methods for conducting forecasting.
Time series methods include many topics aready discussed in
this chapter: linear prediction, moving average, extrapolation,
and trend estimation.

Some forecasting methods use the assumption that it is
possible to identify the underlying factors that might influence
the variable that is being forecasted. If the independent
variables are understood, projections of the dependent
variables can be made and used in the forecast.

Judgmental methods can also be used to assist in
forecasting. These methods incorporate intuitive judgments,
opinions and probability estimates. Surveys are one of the
most commonly used techniquesto gain opinion to includein
shaping the forecasted estimate.
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Another possible method used to assist in forecasting is
simulation which will be discussed in the following section.

(3) Reference. The main source of information
about forecasting on theinternet is the Forecasting Principles
site, forecastingprinciples.com. “Forecasting Methods and
Applications” by Makridakis, Wheelwright, and Hyndman
provides good descriptions and examples of basic forecasting
tools, time series decomposition, and simple regression to
mention a few of the topics.

b. Simulation.

(1) Definition. Simulationis use of a mathematical
model to recreate a situation, often repeatedly, so that the
likelihood of various outcomes can be more accurately
estimated. Simulation can be used to show the eventual real
effects of aternative conditions and courses of action. Monte
Carlo methods are awidely used class of computational
algorithms for simulating the behavior of various physical and
mathematical systems, and for other computations. They are
distinguished from other simulation methods (such as
molecular dynamics) by being stochastic, that is
nondeterministic in some manner - usualy by using random
numbers (or, more often, pseudo-random numbers) - as
opposed to deterministic algorithms. Because of the repetition
of algorithms and the large number of calculations involved,
Monte Carlo is amethod suited to calculation using a
computer

(2) Application. Analysts have used Monte Carlo
methods to assist in devel oping recommendations for resource
alocation. Annex E provides an example of aproject
conducted for anaysts in Operation Enduring Freedom that
utilizes Monte Carlo Simulation in helping to develop a
recommendation on the number of Medevac assets needed to
provide coverage throughout the country. Monte Carlo
simulation can a so be used to assist in forecasting future
activities. The random development of future activities can be

51



based upon historical datato provide input to the simulation
model.

(3) Reference. See Annex E for application of the
Monte Carlo Simulation in areal-world project. Analysts can
use the random number generator command in Excel to
develop a Monte Carlo simulation. Add-ins are also available
for Excel designed to conduct simulations such as @Risk.
The book by Albright, Winston, and Zappe titled “Data
Analysis and Decision Making with Microsoft Excel” includes
descriptions of the simulation process and exampl es.

c. Optimization.

(1) Definition. Optimization (or math programming) is
when one seeks to minimize or maximize area function by
systematically choosing the values of real or integer variables
from within an allowed set. There are several different
methods to conduct optimization to include linear
programming, network flow models, and critical path models
to mention afew.

(2) Application. Analysts have been asked during the
past severa years to optima methods of employing
technology, transporting technology and personnel to theater,
optimal coverage of specific assets (Medevec, ISR technol ogy,
etc), and scheduling problems. To develop an optimization
model, the analyst needs to identify the required inputs to
include decision variables and constraints. The decision
variables are the inputs that can be changed to optimize the
objective. The constraints are the conditions that a solution to
an optimization problem must satisfy in order to be
acceptable. The set of solutions that satisfy all constraintsis
caled the feasible set. One common constraint of all
optimization models is “non-negativity” which ensures the
decision variables can not be negative. AnnexesE, F, and G
present different applications of an optimization model used to
develop a recommendation for resource allocation, asset
utilization, and estimating time of execution for a mission.
Analysts can conduct simple optimization problems using the
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built in “Solver” of Excel. Excel also allows the analyst to
conduct sensitivity analysis to determine how the optimal
solution changes as one or more input variables are changed.

(3) Reference. AnnexesE, F, and G provide examples
on different methods for conducting optimization. The book
by Albright, Winston, and Zappe titled “Data Analysis and
Decision Making with Microsoft Excel” includes detailed
descriptions of optimization models using linear
programming.

5. Software Utilization

This section summarizes the use of software packages
availableto assist in the execution of dataanaysis. The
software packages mentioned here are not al inclusive and
analysts are not expected to be expertsin the use of each
package.

a. Pivot Tables. Pivot tables are a powerful data
summarization tool in Excel. Pivot Tables can automatically
sort, count, and total data stored in a spreadsheet and create a
second tabl e displaying the summarized data.

(1) Pivot tables are useful to quickly create crosstabs
in addition to Pivot charts to visually display the resulting
information.

(2) Macros. To enhance efficiency the user can
automate repetitive actions by creating a macro (a series of
recorded actions). Macros can be as basic as smple
highlighting or more detailed such as formatting parts of or
entirely new worksheets, updating figuresin aworksheet or
database and then printing it, or charting data as you update it.
You can aso have macros |ead others through the workbooks
you create. Macros can be ran, edited, or deleted as the user
needs.

(3) Filtering function shows only the data that meets
specified criteria. Drop down arrows for each column heading
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display the values contained in the column. When avalueis
not chosen, it remainsin the column, but is hidden from view.

b. Excel Add-ins. Excel Add-ins are designed to add
capabilities beyond those originally availablein Excel.

(1) @Risk isdesigned for risk analysis and allows
users to define probability distributions and run simulations
for input and output variables within Excel. @RISK
integrates with Excel as an additional toolbar and alowsthe
following functions. select and parameterize probability
distributions for spreadsheet cells containing input variables,
define cells containing output variables dependent on inputs,
run simulations with number of iterations and types of
simulation procedures selected by the user, define and format
results for output variables, fit distributions to data sets,
perform sensitivity tests on effects of changesininput
variables on outcomes, perform stress analysis by specifying
extreme ranges of input values, use goal-seeking simulations
to find best values of inputs for desired results.

(2) Precision TreeisaDecision Analysis Add-In for
Excel. Itisuseful in optimization when dealing with a set of
alternatives such as decisions on using few weapons, factoring
in decisions at each stage of contracting and development.

(3) Crystal Ball performs Monte Carlo simulations
in spreadsheets by automatically cal culating thousands of
different "what if" cases, saving the inputs and results of each
calculation asindividual scenarios. Analysis of these scenarios
reveal s the range of possible outcomes, their probability of
occurring, which input has the most effect on the model and
where efforts should be focused.

(4) Analysis Took Pak isuseful in developing
complex statistical analyses. By providing dataand
parameters for each analysis the tool uses the appropriate
statistical or engineering macro functions to calculate and
display the resultsin an output table. Some tools generate
chartsin addition to output tables. Capabilitiesinclude:
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ANOVA, Correlation, Covariance, Descriptive statistics,
Exponentiad Smoothing, F-test, t-test, z-test, Regression, Rank
and Sampling, among other functions.

c. Complimentary Software

(1) SPSS (Statistical Package for the Socid
Sciences) is used for statistica analysisin addition to data
management and data documentation. Base capabilities allow
for: Descriptive statistics, Bivariate statistics (t-test, ANOVA,
Correlation, Non-parametric), linear regression, factor
analysis, cluster anaysis, and Linear Discriminant analysis.
Add-on packages increase SPSS capabilities.

(2) Stataisalsowidey used in the research field.
Stata's full range of capabilitiesinclude: Data management,
Statistical anaysis, Graphics, Simulations, Custom
programming.

6. Summary

This section has highlighted many different anaytical
techniques that an anayst can use to execute the requested
analysis. Analysts do not have to be expertsin every
technique but should be knowledgeable on when a technique
is appropriateto use. If analysts determine that a problem
requires a specific technique and time, skill, or software
capacity are an issue, the analyst should request support from
reachback agencies to conduct the analysis. Chapter VIII
provides details on the reachback process and agencies
available to provide support to in theater analysts.
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CHAPTER V: REPRESENTATION OF
DATA/INFORMATION

1. Introduction

a. Purpose. The purpose of this section isto provide the
analyst with best practicesin representing data and associated
analysisin aclear, accurate and understandable manner.

2. Assumptions

a Clearly Define Assumptions Used in Analysis.
Assumptions are an integral part of any analysis. Analysts
need to clearly define and state all assumptions associated
with the analysis being conducted. The assumptions can be
given by higher headquarters or stated in plans associated with
the analysis. The sponsor may also provide assumptions
based upon subject matter expertise. These assumptions are
usually known up-front and help shape the method of analysis.
The analyst may also discover other needed assumptions as
the analysis progresses. Assumptions discovered during
analysis should be discussed with the sponsor to determine
their relevancy or obtain additional datathat would eliminate
the need to have the assumption. Whether stated up-front or
determined during the course of analysis, the anayst needs to
ensure all recipients of the final analytic product are
knowledgeabl e of all assumptions by incorporating them in
the fina presentation or report.

b. State How Assumptions Affect Analysis Results.
Another important aspect of assumptionsis stating how they
affect the analysis and results. Assumptions should only be
included if they have an impact on the analysis or results. If
the analyst cannot explain the affect, or thereis no affect on
the results, then the assumption does not need to be stated.
The analyst needs to explain the assumptions during the actual
presentation or in the notes page of the final product or report.
The following are examples of relevant assumptions used in
various anaytical products conducted in OIF and OEF:
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(1) Assumed specific sensor system had line of sight
to view significant activities

(2) Attrition rate assumed to be 6.4%

() Assumeinternational funds will continue at same
level for the next number of years

Assumptions are made to alow the anayst to continue the
analysis based upon available information at thetime. If
additiona information or datais made available, the analyst
can provide greater fidelity and insight in the final analytical
product. Assumptions such asthese can assist in the
development of acollection plan to acquire specific datato
enhance future iterations of the analysis.

3. Caveats

a State All Caveats. Aswith assumptions, the analyst
must ensure all caveats associated with the data and analysis
are clearly stated. Caveats are “warnings” that could include
analyst interpretation of data, interpretation of terminology
used in the analysis or smply specific caveats associated with
the graphical representation of results. The analyst should
address al caveats up front to allow the viewer to gain a
greater perspective prior to seeing the analysis and resuilts.
Caveats associated with specific graphical representation of
results show should beincluded as atext box or bullet on the
same dideto ensure that there is no misinterpretation of the
results.

b. Caveat Examples. The following are examples of
caveats associated with analysis conducted in Ol F and OEF:

(1) Population data used was extrapol ated from
Census conduct in 1975

(2) Up-Armored HMMWYV category includes all
levels of armoring (Level 1, 2, and 3)
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(3) Casualty dataincludes only Coalition Forces
(possible bullet to include on graphical representation slide)

(4) Wording of responses for ANDP 4.0 were
different than previous surveys. Binned responsesin order to
compare with ANDP 1-3 surveys.

Caveats such as these can aso inform the sponsor to
begin collecting on specific data requirements to enhance
futureiterations of the anaysis.

4. Presenting Results

a. Briefing Techniques. Although this section may
seem obvious and common sense to most anaysts, it provides
some best practices and | essons learned from anal ysts that
have had to brief commanders at al levels.

(1) When presenting a brief on analytical results, the
analysts need to first analyze the audience. Thisincludes
knowing who the attendees are and what background they may
have in operational research. Thiswill assist you in knowing
what level of discussion you can have on the analysis
techniques used in conducting the project.

(2) In order for the results of atechnical study to be
accepted at the highest levels, the analyst must be able to
communicate technical insights as lay decision options,
without getting bogged down in technica detail. Anaysts
should not assume that the answer to the decision maker’s
problemis hiddenin al the data. The purpose of the briefing
is not to show the decision maker all the data, and let him find
the answer. Anaysts must realize that many decision makers
are not technical experts. The detailed display of too much
technical information contributes additional frustrations to an
already complicated decision issue.

(3) All problem solvers must be able to “package”
the results of their anaytical efforts so that decision makers
can understand the insights and implement the
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recommendations. Anaytica findings must be packaged for
decision maker implementation, not for technical fascination.

(4) The purpose or objective of the analysis should
be clearly stated at the beginning of the presentation. This
may include both a purpose and problem statement. These
should be concise statements devel oped in conjunction with
the sponsor.

(5) The presentation should have alogical flow to
allow the audience to better understand the purpose, problem,
analysis, and results. The bottom line up front (BLUF) should
be stated at the beginning of the presentation. This should
follow the purpose and problem statement. This dlowsthe
audience to understand the end state and results as the analysis
isbeing discussed. Any graphical representation of data or
analysis should include a “take away” bullet. The analyst
should include a bullet comment on the most important reason
for displaying the data or results in this manner. Ensure this
bullet stands out by using a color scheme, larger bold text, or
some type of symbol to draw the audience’s attention to this
important fact.

(6) Theanayst should create separate visual
displaysif thereis specific information that the audience needs
to observe throughout the entire briefing. Thisisnot a
common occurrence but an example might include a map of
the operational area or alegend of a color scheme that is used
throughout the presentation.

(7) Theddivery of the brief isjust asimportant as
the analysis behind the results. Analysts should rehearse
briefs to increase confidence, correct any mistakes, and make
any changes to the flow of the presentation. Taketimeto
ensure al technology is operating properly to include knowing
how to work the remote. |f aremoteis not available, have
someone el se work the slide show presentation for you to limit
distractions to you and the audience. Y ou can have the best
analytical product but if the delivery is not convincing or
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results well presented, then the decision maker could disregard
your efforts.

(8) After giving the presentation, re-assess the
overall briefing and determine if you achieved your goals.
The analyst needs to determine if follow-up presentations or
meetings need to occur to ensure al anaysis was understood
and also determineif there are any follow-on requirements.

b. Stand Alone Slides. The analyst needs to be aware
that commanders and staffs at all levels may use only certain
slides from a presentation. To ensurethereis no
misinterpretation of the dides contents there are several steps
the analyst should take.

(1) All slides need to have the appropriate
classification clearly marked. The analyst should not classify
the entire document under one classification but should
classify each dlideindividually. When an entire document is
classified together, there is atendency to over-classify severa
of thedides. Thislimitsthe ability to shareinformation with
other coalition members. Furthermore, the process of
classifying each individua dide ensures that thereis no
misinterpretation by other people that may use the
presentation or pull certain slides from the presentation.

(2) Slides need to “speak” for themselves. The
analyst needs to incorporate word bullets, graphs, tables, or a
combination of these to ensure the relevant points of the dide
are easily known and recognized. Thiswill limit any
misunderstanding or misinterpretation of the results by
recipients that are unableto receive abrief from the analyst. It
will aso limit misinterpretation if other people remove
specific slides for use in another presentation (e.g. slide pulled
to include in commander’s presentation to Secretary of
Defense).

(3) When incorporating tables, charts, or graphs
from any software package into a presentation in power point,
the analyst needs to paste these as pictures. Thisis
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accomplished by using the Edit, Paste Special command in
power point. This ensures that others can not manipulate the
data or chartsin your presentation. Furthermore, the pasting
of tables, charts, and graphs as a picture also reduces the size
of the presentation and makes it easier to send electronicaly to
the sponsor or other analysts.

c. Chartsvice Tablesvice Word Bullets Only. In
determining the best method to display your results, the
analyst needs to consider the audience to be briefed. Display
the results in the manner that the audience will best understand
theinformation. This may be command driven as certain
commands or sponsors may specify how they want the results
displayed. Remember you are conducting the analysis for the
“customer” and need to meet their request for presenting the
results. If thisis not the case, the following are some helpful
hints on best practices used in theater.

(1) Useamethod that presents information in the
most simplistic manner. Do not make slides so complex that
the audience has difficulty in understanding the main point of
the dide.

(2) Use acombination of graph or tables with
accompanying bullets. This allowsthe analyst to highlight the
“take away” of the slide by using bullets to stress this point.
Colored text boxes and larger font can help make this point
stand out from any other wording on the dide. Using a
common color scheme throughout the presentation a so alows
the audience to quickly recognize the main point of each slide.

(3) Graphical representation of results needsto be
properly labeled. The analyst needsto label al aspects of
the graph to include: x-axis, y-axis, title, and legend. Data
tables need to have al columns and rows clearly defined.
Another good practiceis to include the data source with al
graphs and tables. This allows the audience to know the
origin of the dataincase follow-on analysis needs to occur
to validate your findings.
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(4) A common question being asked in theater is
“what is the trend associated with X”? Trends may be stated
with simple wording such as “attacks have increased for the
past 6 months” or “the trend indicates a decreasein casualties
over the past three quarters”. However, the analyst may want
to stress or visually depict the trends by using trend lines
within agraph. When using trend lines, the anayst needs to
ensure the most appropriate trend line is chosen and to also
use word bullets to explain the trend of aspecific graph. The
most commonly used trend lines are the linear and moving
average trend lines from Microsoft Excel. The linear trend
line displays an increase or decrease in the graphical
representation of the data. The moving trend application
allows the analyst to set the number of time periodsto usein
the moving average (e.g. 4 weeks, 6 months, etc). The type of
time period, weeks or months, is based upon the dataset. This
trend assists in the display of periods of increase or decrease
but also hel ps with the identification of seasona trends.
Microsoft Excel and other software packages al so have other
types of trend lines that are not as commonly used such as
polynomial, exponentia, logarithmic, and power. Analysts
may want to consider using one of these types of trend lines
depending upon the type of problem being anayzed and the
data set.

(5) Trend lines are acommon technique used by
analystsin theater to assist in the explanation of data and to
highlight specific areas of interest. However, the analyst
needs to make sure the sponsor is aware that forecasting
should not be accomplished based upon these type of trend
lines. For example, alinear trend line will only lead to one of
two possible forecasts, future increase or decrease, depending
upon the slope of the linear trend line fitted to the data set.
The moving average may assist in determining the “expected”
number of incidents that may occur in the future but is not a
forecasting tool. For example, if enough data existsto
observe several seasona occurrences the analyst may be able
to state an estimated number of incidents expected to occur in
the same seasonal time frame. However, this assumes that the
future will be similar to that of the past and there are many
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other factors that need to be considered when trying to
forecast any future occurrence of incidents.

(6) During presentations, ana ysts need to simplify
mathematical concepts behind analysis depending upon the
audience. Ensure all mathematica concepts are kept simple
enough for the audience to understand but be prepared to
provide agreater explanation if the question is asked. A
common practice isto place mathematical concept didesin
back-up for reference and to quickly address if questions are
asked.

d. Graphical Display of Results and Information. Often
the display of results and information is more powerful than
the technical analysis behind them. The analyst should take
extratime to ensure the main points are not overlooked by the
audience based upon the manner in which the results and
information is displayed. The following are some helpful
hintsin displaying results.

(1) Many brieferstry to improve graphics by adding
color. Adding color can make visuas more appealing;
however, the indiscriminate use of color can add distractions
to an otherwise effective graphic. Use a specific color for the
critical points or “take-a-ways” which must stand out and
demand audience attention. The analyst needs to limit the
number of colors used in each graphic and ensure the choice
of colorsis consistent from visual to visual throughout the
entire presentation. Each graphic need to contain a detailed
legend to inform the audience of each color representation.

(2) After completing the anadysis, the ana yst needs
to determine the type of graphic which best communicates the
results and main “take-a-way” points. There are several
different types of chartsto use to convey the results to include:
text charts, tables, line charts, surface charts, vertical bar or
column charts, and pie charts.

(@) Text charts arethe easiest type of graphic to
prepare. Anaysts need to remember that words or bullets are
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not visuals. Pictures, clouds, and arrows used in conjunction
with words can create visual effects to better communicate the
information or results. Text charts are effective for
introducing topics to include methods used in the analysis and
for summarizing important ideas or results. Text charts should
be concise as possible and it is best to use bullets rather than
entire sentences or paragraphs of text.

Survey 1.0 Survey 2.0 Survey 3.0 Survey 4.0

August - Novembher - April - July August - October

Elections Elections

Expectations ‘ Delivery
& / | &
State of Affairs\ / / ' ANSF
~ N
Security
[\ )

Figure 5.1 Example of Text Chart

Figure 5.1 shows atext chart used to display the survey model
of the Afghan Nationa Development Poll.

(b) Tables are used to display raw data or
analyzed results. It isdifficult to make comparisons or
identify trends while looking at numbersin atable. Usualy a
different type of graphic is more suitable for communicating
the results. Tables can be used in conjunction with other
graphicsif the exact numbers are relevant to the “take-a-way”
you are trying to achieve on aparticular slide. The important
aspect to remember when using tables is ensuring the contents
of al columns and rows are clearly annotated.
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Tables show specific data.

Anmual spending ($B)
FY
63 70 75 CBO “BS

Procurement
& RDTE 7.6 90 108 134 1920

Personnel costs 9.1 113 138 195 26.35

other 4.9

L

.8 6.7 82 108

Figure 5.2 Example of Table Chart

(c) Lineor curve charts are used effectively to
show trends and time series data. This chart can show
multiple lines on asingle graph but ensure each lineis clearly
distinguishable from the others using colors or different
patterns of lines (solid, dashed, etc). A legend should be used
to identify the representation of colors or patterns used for
each line.

Attacks and Casualties

100 ,4‘ —o— Attacks —#— Casualties !

X
A /\
70 4
60 1
2N A
% 7 VA \

Casualties

Number of Attacks and

10

0 — — T — —
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3333333333339 5835583338¢
cCox Ll >cT Hat 2OCcaEL XS 5Hay 20
S 08 g T S o R0 0B O8 S TS oS 80
SL=2<s5~,"2HO0zZ2Aa~L=<I<sS","FH0z0a

Date

Figure 5.3 Notiona Example of Line Chart

Figure 5.3 uses notional attack and casualty datato provide an
example of theline chart. The chart definesthe x-axis, y-axis,
and gives alegend to specify the representation of each line.

The analyst would want to provide greater detail in thetitleto
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specify the exact category of this data (codition forces,
civilians, host nation, etc).

(d) Surface charts are smply asingle line chart
with the area shaded under the line. The shading emphasizes
the size of the total amount rather than the differences or
changesin the amounts.

Forces in Iraq

450000 +
400000
350000
300000 -
250000
200000 -
150000 -
100000
50000

0

W Iraqi Security Forces @ U.S. Military B Coalition Forces

Sep-04
Oct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05
May-05
Jun-05
Jul-05
Aug-05
Sep-05
Oct-05
Nov-05
Dec-05

Figure 5.4 Example of Surface Chart

Figure 5.4 uses datafrom the Iragi Security Force Update
conducted by MNF-I to illustrate the use of the surface chart.

(e) Vertica bar or column charts are used to
compare data for the same item at specific timeintervals. The
height of each chart is used to represent each respective
guantity and how it varies across the different timeintervals.
These timeintervals need to be consistent across the entire
graph. Excel allowsthe andyst to select different variations
of thistype of chart to include stack column chart, percentage
column chart, or just graphing multiple categories across the
same intervals of time that would be displayed as different
colored columns. A legend needsto beincluded in the
graphic when using a column chart with multiple categories.
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“If you could choose one thing to improve the quality
1 of life of your district what would it be? ”

67.5% Clean Village/Better Sanitation: 2.4%
More Schools: 7.9%

More Health Clinics: 12.5%

More Electricity: 13.9%

Better Roads: 13.9%

Clean Water: 16.9%

Trends from ANDP2

Reconstruction: 61.4%

Econ/Jobs: 22.8%

Reducing Security-Related*  Econ Reconstruction Security: 7.0%

Corruption/ Development/Jobs

Reduce Corruption/improve Gov't: 3.8%

Improve Gov't

*"Security-Related" category composed of answers: More ANA, More ANP, More foreign forces, Disarmament of Armed Groups”

Figure 5.5 Example of Column Chart

Figure 5.5 shows an example of a column chart from the
results of the Afghan Nationa Development Poll 4.0. The
chart displays the responses to the questions of “If you could
choose one thing to improve the quality of life of your district
what would it be?”

(f) Pie charts show a composite whole and the
proportion that each component part represents. The analyst
needs to label each “slice” of the pie to allow easier
comparison between the different dices. Excel also dlowsthe
user to plot the percentage of each slice aong with the label.
Again, alegend should be incorporated into the graphic to
explain the color code of each separate slice.

Respondents Ages for ANDP 3.0
10%

28%

0 18-24
| 25-34
0 35-49
050+

26%

36%

Figure 5.6 Example of Pie Chart
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Figure 5.6 shows a pie chart devel oped in displaying one of
the demographic categories from the Afghan National
Development Poll. This chart shows the percent of
respondents in each age category.

(3) Geospatia analysisis apowerful tool that
compliments other types of analysis. There are several
geospatial software packages being used by analysts to
include: ARCGI S, Falconview, and WEBTAS. Thesetools
allow the analyst to plot datain order to obtain aspatial
relationship between incidents. They also have the capability
to plot densities and conduct clustering of specific incidents.
WEBTAS allows the analyst to also create a “video” of
incidents. The user specifies the type of incident to plot
spatialy and then states the time frame for theicon to remain
on the screen. This allows the analyst to view the changein
incident pattern both spatially and over time. Thisisa
difficult aspect to includein apresentation but is very useful
inthe anaysis.

Goal Programming Results (Notional Distribution)

Aireraft
= Type |
s Type 2
= Type d
+ Medevac Event Helicopter response time
todeany)

<80 minutes
80 - 88 minutes

@ %0- 113 minutes

Area with elevation above 10,000 ft @ > 120 minutes

Unclassified Afdbon e gme

Figure 5.7 Notional Geospatial Representation

& MTF
Mecical Treatment Facity)
o — Province

[} L

Figure 5.7 shows notional MEDEV AC event data and
helicopter response time created with ARCGIS. The shading
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represents the various response times and the red dots
represent the notational MEDEV AC events. Thisisan
example of analysis conducted for forcesin Afghanistan.

(4) Other Summary Project Charts. Many analytical
agencies use various types of charts to summarize projects
being conducted. The “Quad” chart is the most commonly
used type. This chart breaks adide into 4 sections that usually
consist of the purpose (problem statement) of the anaysis,
methods, timeline, and results (insights at the present time).
The analyst can adjust these sections to fit there specific
project but is aquick way to present a summarization of the
work being conducted. The analyst can also provide thistype
of chart to other analysts or analytical agenciesto quickly
share work being conducted in theater or by a reach-back
agency. The analyst can also amend the “Quad” chart as the
situation requires and use a “Tri” or “Bi” chart.

Another use of the “Quad” chart is to show
relationships. Thistype of chart is often used in the
assessment process to highlight relationships between
different indicators and measures of effectiveness (MOE).
These indicators are used to determine an increase or decrease
in a specific measure of effectiveness (see Chapter VII:
Effects Based Assessments for more details).

i "How Is the security situation in your village/city?”

REGIONAL

10
Good

i

May-2006
ANDP3.0

Dec2005
ANDP2.0

ANDPAO

Dec2005

Mey-2006
ANDP2.O ANDP3.0

Figure 5.8 Example of Summary Quad-Chart
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Figure 5.8 shows a quad-chart used to summarize and
highlight trends on a specific question from the Afghan
National Development Poll. The same question was asked
across all four surveys, “How is the security situation in your
village/city?” This information feed indicators and measures
of effectivenessto determineif desired effects were being
achieved within several objectives of the campaign plan.

70



CHAPTER VI: SURVEY DEVELOPMENT AND
ANALYSIS

1. Purpose of Using Surveys

a. General. Duringthe Global War on Terrorism, the
United States military has been intimately involved in all
aspects of nation building. Inthe process of nation building,
the popul ace is always considered the center of gravity. In
order to succeed, command decisions need to be made to
address, persuade, and change the popul ace perceptions of key
aspects and focus areas of the nation building process. The
key aspects and focus areas include as a minimum:
reconstruction, governance, security, and justice. Surveys
play an integra role in determining the popul ace perception on
each of these aspects. The results of the survey allow the
command to conduct assessments and develop action plans to
address the populace concerns or ensure positive areas are
mai ntained.

Surveys are a so used by commands to gather information
on Tactics, Techniques, and Procedures (TTPs) utilized by our
own forces. These surveys are used to make appropriate
changes or develop new TTPs as the situation requires.

This section will address the importance of using surveys
in the assessment process and survey devel opment, fielding,
and analysis.

b. Assessment. Deployed analysts have played a major
rolein the assessment process. This process will be discussed
in detail in chapter 6: Effects Based Assessments. In general,
the process begins with the devel opment of the Campaign Plan
which outlines ways and means of achieving the desired
objectives and end states of various focus areas. Assessment
metrics are devel oped to provide a measurabl e way of
determining if objectives are being accomplished. Often the
assessment metrics:. effects, measures of effectiveness (MOE),
measures of performance (MOP), and indicators, are
subjectivein nature. Figure 6.1 gives some examples of
subj ective metrics:
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Effect: Host Nation Populace accepts judicia system

MOE: Increase/decrease in popul ace perception of
judicial system
Increase/decrease in popul ace access to
judicial system

Indicator: % of populace with accessto judicial
system
% of populace using judicia system
Populace perception of judicial system

Figure 6.1 Samples of Subjective Assessment Metrics

Analysts can submit data collection requests to obtain datato
help assess these subjective metrics. One such request may be
asking Staff Judge Advocate to collect on the number of
people using the judicial system, number of courts established,
and number of judges trained to mention a sample of some
desired metrics that could be used to assess the sample shown
above. Thisdata athough helpful does not allow atrue
assessment of whether the desired effect is being achieved.
The required data to assess subjective metricsis most easily
obtained from conducting surveys. Surveys can be
constructed to provide data that directly supports the
measurement and assessment of the subjective metrics. Figure
5.2 highlights some examples of questions used in
Afghanistan to obtain populace perceptions on specific areas
to assist the assessment of several subjective metrics:
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How happy or unhappy are you with the
reconstruction in your village?

How is the security situation in your village or city?

In the future do you think the life condition will
improve for your family?

Do you have access to a courthouse?

Have you used the courthouse/judicia systemin the
|ast vear?

Figure 6.2 Sample Questions from Afghan Survey

The surveys provide a means to measure and assess the
subjective metrics and a so provide an additiona data point for
other metrics aswell. Survey results not only play a
significant role in the assessment process but aso in the
development of action plans and tasks.

c. Development of Action Plans. Action plansand
tasks are mainly devel oped upon completion of the assessment
process but could aso evolve based upon anaysis of the
survey results. Theresults of the survey analysis are used by
the commanders and staff members to make decisions on the
allocation of resources. These resources include the
Commanders Emergency Response Program (CERP), USAID
projects, and force structure. Decision makers use the survey
results as one data point in determining the best allocation of
resources to maintain successes or improve on areas identified
asashortfal. This may include the adjustment of current
action plans or identification of new plansto achieve desired
effects or positively change the popul ace perceptions. For
example, analysts provided reconstruction rel ated results to
Combined Forces Command — Afghanistan (CFC-A), CJ7 and
USAID that wereincorporated into future planning of projects
to meet the needs of the people.
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2. Survey Development Process

a. Develop Survey Model. Theinitial model concept
needs to be devel oped prior to the contracting phase to ensure
the scope of the survey isincluded in the contract. This scope
may include number of surveys, time period for surveying to
be conducted, number of questions, and type of report and/or
analysisto be completed by contracted agency to mention
some of the more important factors. Once the contract is
finalized, the analyst can further refine the survey model. This
refinement includes the identification of specific areas of
focus based upon the commander’s Campaign Plan and the
assessment metrics devel oped to measure the success or
shortcomings of this plan.

In determining the best time to conduct the surveys and
the primary focus area(s) for each survey, one should consider
significant events that may occur during the span of the survey
contract to include: elections, major operations, significant
political events (seating of parliament, ratification of
constitution, etc.), or any significant changein force posture.
By aligning the surveys with the key events, the surveys can
provide greater insight of the specific focus areas. Figure 5.3
shows the model for the Afghan National Development Poll
conducted in Afghanistan from June 2005 — November 2006.
The modd incorporated several focus areas from the
Campaign Plan to include: security, reconstruction,
governance, justice, democracy, and the Afghan National
Security Forces (ANSF) that consist of the Afghan Nationa
Army (ANA) and the Afghan Nationa Police (ANP).
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Survey 1.0 Survey 2.0 Survey 3.0 Survey 4.0

o —0—F—O@——0—

Aug - Oct 05 Nov 05 - Jan 06 Feb — Apr 06 May — Jul 06

Perception of elected Perception of Perception of state
Pre-NAPCE __accomplishments GoA assistance and role of natio 9 months

Regional\POSt-NAPCE
perception

Living
Democracy conditions Democracy

ANA vs ANP Governance Reconstruction

Regional Perception

Security theme is link between surveys to allow for trend analysis.

* CFC-A assists in shaping of next survey

Figure 6.3 Afghan National Development Poll (ANDP) Model

Thetimeline for the model was driven by the National
Assembly and Provincia Council Elections (NAPCE) heldin
September 2005. The first survey (ANDP 1.0) was conducted
prior to the NAPCE to obtain pre-election perceptions. The
follow-on surveys were then used to obtain perceptions on the
deliverables of the Government of Afghanistan. Thisisjust
one example of how to incorporate the focus areas and
establish atimeline for the surveys based upon significant
events occurring within the country.

b. Determine Methods of Surveying. There are many
different methods in which to conduct a survey and analysts
may want to fall back on the expertise of the contracted
agency to assist in determining the best method based upon
the purpose of the survey. However, the most important
aspect isto remove any bias associated with the surveying
process to the utmost extent. Furthermore, analysts should be
knowledgeabl e on the process of selecting various methodsin
order to ensure the contracted agency is using the best method
for the specific survey. Different methods may be used
depending upon the type of survey being conducted or the
questions being asked.
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(1) Demographics. There are several demographic
factors that the analyst needs to consider in developing the
survey method. These factorsinclude gender, ethnicity,
religion, and rura versus urban. The anayst needs to
determine the desired breakdown for each factor if important
and ensure to take into consideration statistical significance of
sample as thiswill affect analysis of survey results. For
example, one may desire an 80/20 rura versus urban
breakdown but if only 100 questions are being asked in a
specific province then the 20 responses from the urban center
will not provide an ‘n’ large enough for statistical
significance. Once the demographic factors have been
determined, the analyst should attempt to keep the factors the
same throughout the entire survey process. Thiswould alow
comparison across multiple surveys to be conducted without
complex trand ations due to varying demographics. However,
analysts should not hesitate to change the demographic factors
if it would improve the statistical analysis of future endeavors.

(2) Random Sampling. In order to limit the bias
associated with surveys, random sampling needsto occur at
every level of the survey process, from the selection of
towng/cities to the actual person being interviewed. In certain
countries, one may not be able to remove bias for the selection
of urban areas as many provinces within a specific country
may only have one large urban area. For the rural towns or
villages, the method should use a random sample of al
possible towns or villages within a specific province. The
interviewer should be given the random list and proceed to
conduct the interviewing process based upon thislist. The
only deviation from the random list of rural towns or villages
should occur due to security reasons. The interviewer should
make every effort to adhere to the provided random listing.

(@) Once the random villages, towns, or cities
have been identified, there needs to be a process to select
househol ds within those areas to conduct the survey. One
method to remove bias of the household selectionisto usea
prominent feature within the village, town, or city such as a
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mosque, government building, or police station. The
interviewer would then proceed in a lazy “S” pattern from this
prominent feature. The interviewer would conduct interviews
of households at a pre-determined interval such as every fifth
house. Thisinterval could be determined by estimating the
number of households in a specific area of the town and
dividing by the number of interviews that will be conducted
for thistown. For example, the town has 200 households
north of the prominent feature (mosque) and the interviewer
will conduct 20 interviews. Asaresult, the interval to
determine which household to interview would be every tenth
house. The analyst needs to request specific details of how the
survey agency plans on conducting the household selection.
The following is an example used by the survey agency in
Afghanistan:

X Shop
Juma
Mosque

<
<«

x X x X

Figure 6.4 Example of Household Selection M ethod

In this process, the interviewer chose two prominent features
within avillage, town, or city and then proceeded to select
every fifth household in the specified lazy “S” pattern.

(b) With the method of selecting a household
established, the next step isto determine the method of
choosing the member of the household to be the interviewee.
To remove bias with this selection, one can use a coin toss to
determine whether amale or femaleis chosen. Another coin
toss could determine the age selection of theinterviewee. For
example, heads would require a person of the household over
35 be theinterviewee and tailswould require a person under
35. One must consider the desired male/femal e demographic
breakdown for the entire survey process in doing this type of
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process. Another possible selection method for the household
member is to use the “Kish Grid”. The Kish Grid is shown
below:
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Figure 6.5 Kish Grid

The vertical axis of the Kish Grid represents the interview
number for that day and the horizonta axisisthe number of
peoplein ahousehold over 18 years of age. Theinterviewer
would place the household member’s names in a list and then
would use the Kish Grid to determine which member would
beinterviewed. For example, if this wasinterview number 5
and the household had 7 members over the age of 18, the Kish
Grid would require the interview be conducted with the sixth
family member on the list of names. Another selection
method isto interview the male or female head of the
household. One would aternate between male and female
with each house selected. This method ensures that the
desired demographic breakdown for gender is obtained
without having to adjust the method of selection.

The key to choosing the most advantageous method
for a particular survey is the process that reduces the bias the
most.

(3) Type of Survey Techniques. There are several
different techniques in which to conduct asurvey. The most
commonly used method is referred to as an opinion poll. This
consists of interviewing individua people on various focus
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areas. The questions are all predetermined and are asked in
the same manner and order by all people conducting the
interviews. The questions have lists of possible responses and
may be prompted or unprompted by the interviewer. This
aspect will be discussed further in paragraph 2c. Other
possible means of conducting a survey are having a sensing
session or town hall meeting. These methods usually have
predetermined topics and/or questions to assist in promoting
discussion. A random selection of city or village residentsis
selected to attend in order to gain their perspective on certain
issues. These types of meetings provide valuable information
that can assist the assessment process. However, the
unstructured process and open discussions could |ead disparate
data sets from severa meetings held throughout the country.
The analyst would need to conduct significant post processing
of the datato conduct comparative analysis across the various
regions or provincesin which the town hall meetings or
sensing sessions were held. More importantly, these types of
sessionsg/meetings may not alow all attendees to voice their
opinions or beliefs. The meetings may be dominated by
certain members of the meeting and could also influence the
comments by others. Furthermore, people may not express
their true opinionsin this public atmosphere.

c. Develop Survey Questionnaire. The development of
the questionnaire can be the most time consuming process.
However, if all members of the team are reminded to keep to
the developed model then this process can be compl eted
efficiently and with great success.

(1) The primary purpose of conducting surveysisto
assist in the assessment process of the Campaign Plan or other
similar plans. Asaresult, the questionnaire needs to be
devel oped based upon the assessment metrics of the specific
focus area(s) for that survey. The andyst needs to determine
which metrics can be better assessed using results of asurvey
and then develop questions to obtain thisinformation. Often
the data to assess these metrics has already been identified as
needing to be collected from a survey during the metric
development phase. This makes the identification easier but
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the analyst still needs to word the questions correctly to ensure
the data provides insight to the particular metric.

(2) Theanalyst needs to incorporate staff members
into the question development process. This may be
conducted utilizing a working group concept or just an adjunct
meeting. The working group should include as a minimum,
the staff members that have avested interest in the specific
focus area(s) of the survey. The staff members are the subject
matter experts on the different focus area(s) and are often
responsible for providing input for assessments or the actual
assessment for objectives and effects for a specific area. Brain
storming sessions can be used to devel op questions and then
the working group can prioritize which questions should be
included in the survey.

() Theanayst must make use of the expertise of the
contracted agency conducting the survey. This expertise
consists of the development of questions, wording of
guestions, construction of questions to include various types,
and often a greater understanding of the cultura
considerations. Based upon the devel oped model and
guidance from the analyst, the contracted agency can take the
focus areas and conduct parallel development of questions.
These questions can then be compared to those devel oped by
the staff working group and integrated into the prioritization
process. The questions developed by the working group
should & so be shared and discussed with the contracted
agency. The paralld development of questionswill alow for
awide range of questions from amilitary and civilian
perspective.

The contracted agency can also provide their
expertise on the type of question that would be appropriate for
each topic. Some examples of different types of questions
include: rank the following from 1 to 10, “If yes” or “If no”,
single versus multiple response, and prompted versus
unprompted response. Analyst need to fall back on the advice
and experience of the contracted agency on the construction of
guestions. The contracted agency has the experience to know
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which type of question would provide the greatest insight on a
particular focus area.

Cultural considerations also play afactor in the type
of question to include and how the question should be worded.
The contracted agency usually employs host nation members
or will hirethem to assist with any cultural issues. The
manner in which aquestion isworded could be the difference
between getting a majority of “Don’t Know” responses and
responses that can provide insight to acertainissue. For
example, the Afghan National Development Polls used the
word “village” in the first three surveys on several different
guestions. The response from a mgjority of females was
“Don’t Know”. During ANDP 4.0, a member of the
contracted survey company recommended to use the word
“Mantaqa” instead of the straight translated word for
“village”. The Afghan translation of “Mantaqa” is the local
area around your house. The results were asignificantly
reduced “Don’t Know” response by females for the questions
using this different wording.

d. Survey Fielding Process. Once the questionnaireis
finalized it is highly recommended that afield test be
conducted for the survey prior to the actua field work.

(1) Thefield test will shed light on the
understandability of the questions, determine if any cultural
issues are present, observe questions that provide no insight
(eg. 100% of field test respondents answered “Don’t Know”
for a specific question), and alows the team to adjust, delete
or add questions to the survey based upon the results of the
field test.

(2) Analysts are highly encouraged to observe and
monitor the training of theinterviewers. This gives you a
greater perspective on the cultural issues and process of
constructing a survey questionnaire. Furthermore, if the
mission and security situation allows the analyst should
attempt to monitor field work to ensure methods are being
conducted as prescribed and also alows for the additiona
collection of information and intelligence. The analyst needs
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to consider the sensitivity associated with observing the
training or monitoring field work prior to conducting either
one. The association with any group assisting the nation
building process or coalition forces may put the survey
company’s employees at risk.

3. Survey Analysis

a. Database. Anayst should discuss software
requirements with the contracted survey agency during the
initial phase of the survey development. Thiswill allow the
analyst to acquire additional needed software during the
development and field work time frame. The primary
software needed for survey analysisis Microsoft Excel and
SPSS. However, the software may be company specific so be
sure to address thisissue early in the process. For example,
the contracted survey company in Afghanistan used SPSS but
the analyst did not have that software so analysis was delayed
until the software was obtained.

Once the data has been received, the anayst may
have to do some additiona post processing of the data. This
post processing usualy consists of changing numeric data
fields into recognizabl e responses and the possible addition of
operational datathat was not avail able to the contracting
agency for further detailed analysis. For example, the analyst
may change the numeric entry for provinces or ethnicity to
preclude from having to reference the variabl e definition of a
software program. Furthermore, the analyst may add in the
provinces under operationa control of host nation forces and
the number of host nation forces in each province or district.

b. Basic Representation of Survey Questions. Once the
data has been received and post processed, the analyst can
begin the analysis. Requests for information (RFI) from the
staff or command may dictate the type of analysisto conduct
first but it is highly recommended to provide basic graphical
representation of the responses to each question. This can be
done on anationa or provincial level. Figure 6.6 showsthe
national response to the question “How is the security in your
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village/city?” from the third Afghan National Development
Poll survey.

How is the security in your village/city?
3000
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Figure 6.6 Basic Graphical Representation of Nationa
Response

This basic graphical representation gives an overview of the
results and may identify specific questions or areas that the
analyst may want to focus more detailed analysis. The more
detailed analysis could consist of analyzing the responses for
specific questions at the district and village level to provide
greater fidelity and insight to the issues at hand. From the
graphical depiction of the nationa level perspective on
security in the respondent’s village or city, the analyst may
decide to further analyze the “bad” responses to determine if
the majority of “bad” responses came from one province or
district. Another method to provide more detailed analysisis
using cross-tabbing or correlation of different questions.

c. Crosstab/Correlation Analysis. Cross-tabbing or
correlation is the process of determining relationships between
two or more factors. The analyst may want to determine the
responses of a particular question in the survey based upon the
response of a separate question. For example, an anayst may
desire to know the percent of respondentsthat stated they did
not trust the nationa police as compared to the contact
frequency the same respondents had with the police. Figure
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6.7 shows this cross tabbing done for Afghan National
Development Poll 1.0.

How often have you seen the ANP

Do you
trust the
Afghan

National

Police Weekly Monthly (or greater) Never | Don't Know
Yes 1544 742 250 82
No 64 24 23 4
Don't Know 53 46 578 169

Figure 6.7 Example of Cross Tabbing from ANDP 1.0

In this example, there is a high rel ationship between those
respondents that had frequent contact with the ANP and their
trust of ANP. The analyst may consider conducting deeper
analysis on the “never” seen the ANP responses to attempt to
determine causality.

d. Other Surveys or Studies. The analyst may want to
conduct comparative analysis of the findings from their survey
with the findings of other surveys or studies conducted by
other agencies. The comparative analysis provides another
data point and greater fidelity to the assessment process. By
comparing the results of your survey with others, you can
validate particul ar findings or determine areas of emphasis
that need to be further analyzed due to differing results. The
differing results may also prompt the need to include specific
questionsin afollow-up survey to provide greater insight to
the contradicting results.

4. Summary of Importance of Survey

Surveys play an instrumental role in the assessment
process. They provide an additiona data point to help
measure the effectiveness of action plans but moreimportantly
they are essential in assessing the subjective metricsthat are
inherently found in the metric hierarchy associated with
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Campaign Plans. If your command does not fund surveys, the
open source surveys and projects conducted by other agencies
are still agood source of information to assist in the
assessment of the Campaign Plan and should not be
overlooked.
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CHAPTERVII: EFFECTSBASED ASSESSMENTS
1. Definition and Purpose of Effects Based Assessments

a.  Definition. The Joint Warfighting Center defines
assessment in the Commander’s Handbook for an Effects
Based Approach to Joint Operations (24 February 2006). This
document supersedes the commonly used reference for Effects
Based Operations, Pamphlet 7: Operationa Implications of
Effects Based Operations (EBO).

Assessment measures the eff ectiveness of employing
friendly capabilities during joint operations to determine
progress toward accomplishing tasks, creating an effect, or
achieving an objective. This process begins during planning
and continues throughout execution. It involves devel oping
relevant assessment measures, continuously monitoring joint
force actions, and adjusting plans and operations accordingly.
These concepts will be discussed in detail in the remai nder of
this section.

b. Purpose. Assessment occurs &t all levels and across
the range of military operations. The term “assess” can apply
to awide range of command and staff activities. The primary
focus within this section is on the assessment for the purpose
of determining the progress toward attai ning accomplishing
tasks, attaining effects, and achieving objectives. The
assessment process can assist in the determination of progress
of meeting objectives outlined in a Campaign Plan at the
theater level aswell asthe progress of specific action plans or
tasks that are conducted in support of the creating desired
effects and accomplishing objectives.

Assessment measures are considered as early as
mission analysis, and include assessment measures and related
guidance in commander and staff estimates. The commander
and staff use assessments to help guide operational design as
these considerations can affect the sequence of actions along
lines of operation (see definition in paragraph 2 below). The
assessments are used in the decision making process to adjust
operations and resources as required, determine when to
execute branches and sequel s of the plan, and make critical
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decisions to ensure current and future operations remained
aligned with the desired end state. The assessment also helps
to identify potential mismatches between task accomplishment
and the achievement of higher-level effects and objectives.
The mismatches could result from resource shortfalls,
inadequate progress in meeting required milestones, or
misdirection of allocated resources or assigned tasks. The
assessment looks at operations to date to identify the “delta”
between current and desired effects within the Operational
Area. The overall assessment seeks to answer the questions
“how effective is the plan” and “are the assigned missions,
objectives, and desired effects being achieved.

Tactical assessment typically focuses on target
engagement and task accomplishment. Assessment at the
operational and strategic levels concentrate more on
measuring progress toward creating desired effects. Effects
assessment is broader than combat assessment and focuses on
the measuring of strategic and operational effects that support
strategic and operational objectives. Effects assessment helps
determine if the command is “doing the right things” to
achieve objectives, not just “doing things right” at the tactical
level.

Effects can result from both combat and non-combat
actions with both lethal and non-lethal means. The
commander and staff can use effects assessment to determine
progress toward success in non-combat operations for which
most tactical level assessments do not apply.

2. Review of Effects Based Operations

a. Key Definitions.

(1) Lineof Operation (LOO) — The major grouping
of effects or tasks required to achieve operational/strategic,
objectives and/or end states.

(2) Objective (End State) — Clearly defined,

attainable goals toward which the entire operation is directed.
At the operational and strategic levels, objectives focus more
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on the intended purpose of an operation, not just the military
actions.

(3) Effect — The physical and/or behavioral state of a
system that results from an action, a set of actions, or another
effect. A changeto acondition, behavior, or degree of
freedom. A desired effect represents a condition for
achieving an associated strategic or operational objective,
while an undesired effect could inhibit progress toward the
same objective. A single objective may requirethe
achievement of multiple effects.

(4) Key Effect — Effectsthat are applicable to more
than one Line of Operation or Objective.

(5) Measure of Effectiveness (MOE) — A criterion
used to assess changes in system behavior or capability that is
tied to measuring the attainment of an end state, achievement
of an objective, or creation of an effect. Answersthe question
“Arewe doing the right things?” MOEs are usually
guantitative measures that can show atrend, as well as
progress relative to anumerical threshold. MOEs do not
measure task accomplishment or performance of friendly
forces.

(6) Measure of Performance (MOP) — A criterion
used to assess friendly actions that are tied to measuring task
accomplishment. Answers the question “Are we doing things
right?” MOPs are generally quantitative, but also can apply
qualitative attributes to task accomplishment.

(7) Indicators— One or more metrics that provides
system understanding by comparing metrics with standard(s)
to assess an action, task, effect, or end state.

(8) Commander’s Critical Information Requirements
(CCIR) — Critical information requirements that are structured
to support the measuring of effects and key decision points.
CCIR need to be incorporated into the devel opment of
assessment metrics and the assessment process. CCIR
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comprise information requirements identified by the
commander as being critical in facilitating timely information
management and the decision making process that affect
successful mission accomplishment.

C. Assessment Metric Relationships. Aswith the
development of plans, the assessment metrics need to be
“nested” with the metrics of the higher command. The nesting
of metrics alows each level of command to assess whether
both the desired effects are being achieved and the objectives
are being accomplished. A disconnect in metrics between
each level of command causes the assessment process to
breakdown. Higher headquarters need to include their
objectives and effects within the various plans submitted to
lower echelons for execution. This alows the lower echelon’s
to devel op assessment metrics to support the assessment of
their own plan aswell as the plan of the higher command. A
“nested” metric hierarchy should allow assessments to occur
from the tacticd to strategic levels.

'ASSESSMENT LEVELS AND MEASURES

Level  Guidance

National = President's End State

Strategic and Objectives Assessod using MOEs
(are we doing the right things?)

Theater = End State & Misslon

Strategic = Objectives
u - Effects
[ = Tashs +=
- Hg;]lodnm Assessed using MOPs
'l - @
Operational § =~ = "= {are we dolnglmlngs right?)
=Tasks
[y Combat tasks
Tactical = Mission i (particularly fires) use
*Tasks Combat Asses t
'—*— : {1 & meen |

‘ Battle Damage H Mun itions E!ﬁcﬂ\lum‘

cmmdeacca= Reattack or
Future Targeting

Legend
MOEs measures of effectiveness MOPs  measures of performance

Figure 7.1 Assessment Levels and Measures

89




Figure 7.1 shows the assessment levels and measures from the
national strategic to tactical level. Commanders and staffs
understand the necessary requirements to ensure their missions
support the accomplishment of the higher headquarters’
mission and need to al so ensure their assessment measures
support the measuring of the higher headquarters’ assessment.

3. Developing and Analyzing Metrics

a. Integrated Process. There aretwo staff organizations
unique to the effects-based processes. Effects Working Group
(EWG) and the Effects Assessment Cell (EAC). During plan
development, the EWG is responsible for the development of
strategic and operational effects. Planners and subject matter
experts need to be incorporated in the process of devel oping
the metrics and identifying explicit actions required to achieve
the desired effects. This group provides the primary venue for
developing initial recommendations and effects guidance that
directly informs the command and includes the following
responsibilities:

(1) Develops Priority Effects List (PEL) and
recommends changesto it.

(2) Work with other staffs to determine rel ationships
between of key nodes to desired effects.

(3) Develops MOE indicators and recommends
MOE additions or changes.

(4) Conducts andysisto determine why tactical
action either contributed, or failed to contribute to the
attainment of the desired effect.

(5) Recommends alternate optionsto planners or
future operations staff to address deficienciesin effects
attainment.

The EWG needs to ensure that developed effects are
measurable and applicable to the stated objective(s) from the
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plan. These effects must be done in conjunction with the
development of the plan to ensure the desired effect is
measurable. If the desired effect is not measurable, planners
may need to adjust the plan in order to ensure there is some
manner in which to measure success or failure. The EWG
group also needs to identify a collection plan. The collection
plan should be devel oped at the same time asthe
Reconnaissance and Surveillance (R&S) plan. This collection
plan identifies the organizations responsible to collect datafor
specific indicators that feed the assessment of MOES and
effects.

The Effects Assessment Cell (EAC) isthe primary
venue for assessing the metrics developed in the EWG. The
EAC assesses reports and analysis from al available sources
to determineif, based upon the status of MOE and associated
indicators, the actions are causing the desired system
behaviors. The EAC receives inputs from various
organizations tasked to report on indicators based on the
collection plan. Theinput is normally objective and
guantifiable measures predetermined as part of the planning
process. The EAC provides the assessment to the EWG in
order to support the planning and decision making process.

b. MOE, MOP, and Indicator Development. The
development of MOEs, MOPs, and indicators are the most
time consuming and difficult aspect of the assessment process.
Thereis often confusion between these three metrics with
MOPs or indicators often being used as MOEs. MOEs are
usually worded as “Increasing or Decreasing” of a particular
area of interest. For example, the “Increase or decrease in
populace support for the judicial system” might be used as an
MOE with the following possible indicators:

(1) Number of people using the court system

(2) Number of people entering school for ajudicial
related degree

(3) Number of judges, clerks, and lawyers
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MOEs may also be written in aquestion format. The wording
of the MOE is not important as long as it hel ps to measure the
desired effect. Theimportant concept to remember in
developing these three metricsis that MOPs and indicators are
used to assessthe MOEs. MOPs and indicators measure the
accomplishment of the task while MOEs focus on the change
in behavior tied to the attainment of an end state or creation of
an effect.

Data availability — lower command may aready be collecting
data for assessing same or similar metric

(4) Uselower command assessment and metrics to
feed your assessment process

(5) Utilize MOEs and Indicators of Lower
Command

c. DataCollection. Asstated earlier, the collection plan
needs to be devel oped in conjunction with the devel opment of
the assessment metrics. By incorporating the metrics of the
next lower command, this allows for an efficient manner in
which to collect needed data or assessments. The lower
command may already have a collection plan that can feed
your assessment process. |n developing the collection plan,
the EWG needsto first identify the data aready being
collected by lower commands and other agencies. This will
prevent duplicative efforts on collecting the same data and
decrease the burden on responsible organizations. Data not
already being collected will have to be tasked to specific
organizations. Tasking places ownership and responsibility on
the specific organization to provide the data at the stipul ated
time frames. All elements of database management apply to
the collection of data, see chapter 111, Data Management
Methods for specific details.

4. Decision Cycle

a. EBA Supports Decision Cycle. The EAC provides
assessments to the command as required — daily, weekly, or
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monthly. Usually the assessment is conducted on a monthly
basisto support the decision cycle, however, itisa
continuous and iterative process. The continuous aspect of
the process allows an assessment to be completed at any
given time to meet the needs of the command or staff.

b. Iterative Process. EBA isan iterative process.
Assessments are conducted to determine the success or failure
of creating desired effects or achieving objectives. Based
upon the assessment, new plans may need to be developed or
changes made to current plans. Asaresult, the development
or change of assessment metrics needs to occur which starts
the planning and execution cycle over again.

Strategic Effects

How effective are

How well are we
friendly/enemy actions?

performing tasks?

External Focus Internal Focus

Anticipates outcomes
and identifies shortfalls

How effective is
the campaign?

Figure 7.2 lterative Process Example

Figure 7.2 highlights the iterative process between the
planning and assessment processes. The key component of
this process is that the devel opment of objectives and desired
effects must occur in conjunction with the development of the
plan.

The iterative process should provide answersto the
following questions:

(1) Arewedoing the right things? (externd
focus)
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(2) Arewedoing things right? (internal focus)
(3) How are we doing? (progress towards goals)

Providing answers to these questions will alow the
assessment to feed the decision making processin determining
courses of action in future plans.

5. Additiona Sources of Data and A ssessments

a. Interagency. During any assessment process, the
analyst needs to utilize other assessments conducted by
agencies within the U.S. Embassy. These assessments often
provide greater insight into the non-combatant operations
being conducted in theater to include reconstruction projects
being conducted by USAID, political activities being
conducted by Department of State, and counter —drug related
activitiesto mention only afew of the tasks that fall within the
scope of the interagencies.

b. Surveys. Whether the command funds a survey or
not, the analyst should research open source documents,
projects, or surveysthat can assist with the assessment
process. These documents provide an additional data point in
assessing a particular metric. If possible, the analyst should
attempt to obtain the data used in a particular survey or project
to validate the results. Survey development and analysis was
discussed in detail in Chapter 5.

c. NATO. The Globa War on Terrorismisbeing
fought by many nations. If the situation allows, the analyst
should obtain assessments conducted by other nations to
provide greater fidelity to your assessment. Thisrelationship
should not begin with obtai ning assessments but in the
developed of metrics and sharing of common data. In
Operation Enduring Freedom, the analysts at Combined
Forces Command-Afghanistan worked with the analysts at the
International Assistance Security Force (ISAF) on the entire
effects assessment process.
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d. Host Nation. As appropriate, the anayst should
incorporate host nation assessments into the overall
assessment of the Campaign Plan.

6. Summary of Effects Base Assessments

Effects based assessments play acrucial rolein
determining the success or shortfalls of any plan or action. In
order to provide the greatest benefit to al levels of command
the metrics need to be “nested” from the national to tactical
levels of command. Many efforts are on going to make this
aspect areality and improve upon the assessment process.
Analysts can expect to be intimately invol ved with the effects
based assessment process from development of metricsto
analysis supporting the assessment.
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CHAPTER VIII: REACHBACK CAPABILITIES
1. Definition and Purpose of Reachback.

a.  Definition. Generating Force, i.e., Institutiona
Army, analytic organizations provide their capabilities through
an integrated combination of embedded analysts, either
assigned or attached to Army, Joint and Multi-National
headquarters, and Reachback. Embedded ana ysts conduct
analysis within their own capabilities, and Reachback to
Generating Force organizations when the complexity and/or
scope of agiven problem exceed their organic capability.

b. Purposefor Conducting Reachback. Operations
Research/Systems Analysis (ORSA) applies|ogica reasoning
and sound processes to solve highly complex problems at the
operational and strategic level when no readily apparent
solutions exist. ORSA employs methods to perform trade-off
analysis, compare courses of action, determine the allocation
of critical resources, and perform assessment of operational
effectiveness. These methods are an integral part of the Army
and Joint leaderships’ decision-making processes to organize,
man, train, equip, sustain and resource the current and future
force. Operationa analysisis vita to commandersin that it
lessens uncertainty in decision-making through sound
reasoning and well constructed analytical models.*

Reachback allows Operational Army ORSA personnel
serving at Division, Corps, Army Service Component
Command (ASCC), and Multi-National Command
headquarters to drawn upon both the resources and capabilities
of Generating Force organizationg/ingtitutions. Note the
Generating Force consists of those Army organizations whose
primary mission isto generate and sustain the Operationa
Army’s capabilities for employment by Joint Force
commanders.? Thefollowing is a non-exhaustive list of
factors motivating the use of analytic Reachback:

1 This paragraph is derived from the British Army’s Army Doctrine Publication: Land
Operations (May 2005), para 0812.
2 DRAFT of FM1-01 (12 SEP 06) Generating Force Support for Operations
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(1) Integration of Anaytic Effort. Reachback
connects Operational Army analytic efforts to Generating
Force organizations. This connectivity ensures analytic
relevance along with greater capability within operational
headquarters. Specificaly, Reachback provides visibility of
critical analytical requirements to Generating Force
organizations. Additionally, this connectivity allows for the
capture of ingtitutional knowledge as deployed anaysts are
rotated to other assignments.

(2) Subject Matter Expertise. Generating Force
organi zations possess a wide diversity of expertise. Given the
low number of deployed ORSA personnel, Reachback
provides a necessary mechanism for tapping this diverse
expertise. Notethis diversity of expertiseis often required
with the wide range of ana ytic challenges faced by deployed
personnel.

(3) Manpower. Reachback allows deployed ORSA
personnel an opportunity to tap resources beyond their organic
capabilities. Also, Reachback allows anaysts within
Generating Force organizations to obtain data al ong with
contextual reference for theater specific analytic problems.

(4) Analytic Review Process. Reachback provides a
natural review process for anaytic efforts. By the
collaborative aspect of Reachback along with the depth of
Generating Force organization capabilities, multiple personnel
and at least two organizations will review Reachback analytic
products. While this review process will require moretime, it
will ensure ahigher quality of derived products.

(5) Analytic Tools. Reachback providesthe
deployed analyst access to sophisticated tools and expertise.
Figure 8.1, shown below, is one example of the use of a
sophisticated software application to graphically represent
notional casualty events. In thiscase, ArcGIS developed
centroids based upon the weighted center of an incident
cluster.
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Data Cluster Centroids for Notional Medevac Events
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Figure 8.1: Specialized Reachback Tool Example

(The background of Figure 8.1 istopological representation
with no effect on the notional dataset.)

(6) Required Surge Capability. The connection
between Operational Army commands and Generating Force
organi zations enabled by Reachback allow for analytic surge
capability asrequired. For example, the Center for Army
Analysis (CAA) has provided Deployed Analyst Support
Teams (DAST) to ASCCs during major exercises and theater
commands from the start of both Operation Iragi Freedom
(OIF) and Operation Enduring Freedom (OEF). An example
DAST analytic product is discussed in paragraph Error!
Reference sour ce not found. on page VII-Error! Bookmark
not defined..

c. Reachback Considerations. The following are some
considerations for employing Reachback.

(1) Timeliness. Deployed Operationa Army
headquarters generally operate 7 days per week with 12-14
hour workdays. Analytic requirements from these
headquarters often have short term suspenses that may only
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span afew days. Generating Force organizations must adapt
to these “quick” turn requirements. Also, deployed ORSA
personnel must understand the environment within which
Generating Force organizations operate. For example, the
required review process entails more timein providing
analysis. However, thisreview process ensures a higher
quality product.

(2) Confidentiality of Derived Analysis. Generating
Force organizations are customer focused. In this case, these
organi zations must obtain Operational Army command rel ease
authority before disseminating derived anaytic products. This
rel ease authority ensures customer confidentidity in what are
often analytic products concerning contentious issues.

(3) Organizationa Capabilities. Deployed ORSA
personne should be familiar with the capabilities of
Generating Force organizations. This familiarity allows
Deployed ORSA personnel to not only incorporate current
efforts by these organizations but aso to understand where a
potential solution sourceto certain problems may reside.

(4) Contextua Reference. Deployed ORSA
personnel must clearly articulate their analytic requirements
when requesting Reachback from Generating Force
organizations. This ensures the problem is solved within the
context of other competing issues that may include timeliness,
level of model sophistication, and the essential el ements of
analysis.

2. Reachback Support Topics

Generating Force organization anal ytic support to the
current fight includes campaign plan assessment, casualty
analysis, theater campaign modeling and analysis, force-on-
force analysis, stability and support operations analysis, and
weapon systems analysis. Note that ORSA topics span
Doctrine, Organizations, Training, Materiel, Leadership,
Personnel, and Facilities (DOTMLPF). ORSA Reachback
support topics include, but are not limited to:
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a Campaign Plan Assessment. Assessment of
campaign plans, to include the devel opment of appropriate
Measures of Effectiveness (MOE) and Measures of
Performance (MOP). See chapter 7 for more detail.

b. Casualty Analysis. Analysis of casualties, to include
efficacy of personal equipment, and implications for operating
force Tactics, Techniques and Procedures (TTP).

c. Theater Campaign Modeling and Analysis. Theater
Campaign modeling focuses on the joint and combined
operational/strategic environment. These models incorporate
weapon effectiveness data, unit formations, current war plans,
etc. in support of campaign analysis. Additionally, Air and
Missile defense along with Weapons of Mass Destruction
(Chemical, Biological, Radiological and Nuclear) are anayzed
at the tactical, operational, and strategic level.

d. Force-on-Force Modeling and Simulation.
Generating Force ORSA personnel develop and maintain a
class of warfighting force-on-force Models and Simulations
(M&S), ranging from individual objects (e.g., soldier, weapon,
terrain feature) to theater level models that often aggregate
objects (e.g., battalions) at Corpslevel. The Army Materiel
System Analysis Activity (AMSAA) leads Army effortsin
modeling platform performance parameters. Training and
Doctrine Command (TRADOC) Analysis Center (TRAC)
focuses on Corps and bel ow force-on-force combat models
while the Center for Army Analysis (CAA) conducts Theater
level campaign analysis. Collectively, these models are
widely used by the Department of Defense, industry and allied
nations.

e. Stability and Support Operations. Generating Force
ORSA organizations can contribute to stability operations with
avariety of analytic products. Some example anaytic
products include projects such as the development of
campaign plan assessment methods, convoy protection
analysis, sensor placement recommendations, basing analysis,
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medical asset allocation recommendations, new materiel
fielding and utilization analysis, Intelligence Preparation of
the Battlefield (IPB) assistance, attack pattern analysis,
economic forecasting, force structure/size recommendations,
etc. Such ORSA capabilities assist in promoting a secure
environment aiding diplomatic and economic programs
designed to eliminate root causes of instability. These
contributions complement and reinforce overall Stability and
Support Operations.

f.  Weapon Systems Analysis. Weapons systems
analysis enables an understanding of the system, its functions,
performance and effectiveness measures, and operational
criteria. The ORSA community can provide a comprehensive
assessment of the impact of agiven friendly or enemy
weapons system on the operational environment. The Army
Test and Evaluation (ATEC) Command is one Generating
Force organization with keen insights in this arena.

g. Programmatic Anaysis. The cost of campaigns and
major operations strongly affects domestic support, and thus
help determine success or faillurein agiven mission. ORSA
personnd aid in decision making with analysis of logigtics,
force structure, and mobilization/deployment simulation
modeling. These projects include force closure estimates,
resource for mobilization/deployment data, lift asset
requirements, pre-positioning recommendations, and high-
level quick response Courses of Action (COA) Andysis.
ORSA personnel aso conduct estimations of support force
(CSICSS) requirements, casuaty analysis, develop Wartime
ClassV and Class VI requirements, and compare theater
logistics requirements verses capabilities.

3. Reachback Process.

a.  General. Currently, each ORSA Generating Force
organization manages their respective Reachback mechanisms
independently. The Center for Army Analysis (CAA)
conducts an informal biweekly interagency meeting in an
effort to coordinate Reachback efforts. Whilethereis an
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effort to consolidate and formalize Reachback contributions
from Generating Force organizations, this chapter will only
highlight the general Reachback process.

b. Communication Methods. Deployed ORSA
personnel and Generating Force organi zations communi cate
by DSN/Commercia telephone, Non-Classified Internet
Protocol Router Network (NIPRNET), Secret Internet
Protocol Router Network (SIPRNET), Video Telephone
Conference (VTC), and Information Work Space (IWS) to
name afew means. Periodic communications ensure
established relationships between personnel and their
respective organizations. Unclassified contact information for
ORSA Generating Force organizations follows:

(1) Army Logistics Management College (ALMC)
Systems Engineering Department (SED) -
http://www.almc.army.mil/sed/ COM (804)765-4633 / 4630 /
4226. DSN 539.

(2) Army Materiel Systems Analysis Activity
(AMSAA) - http://www.amsaa.army.mil/contact_us.htm/
COM 410-278-6614. DSN 298.

(3) Army Test and Evaluation Command (ATEC) -
http://www.atec.army.mil/contactus.htm/.

(4) Center for Army Analysis (CAA) -
http://www.caa.army.mil/contact/contact.ntm/ COM
(703)806-5527/5680. DSN 656.

(5) National Ground Intelligence Center (NGIC) -
http://avenue.org/ngic/contactus.shtml/.

(6) Training and Doctrine (TRADOC) Analysis
Center (TRAC) - http://www.trac.army.mil/ /COM (913) 684-
5132. DSN 552.
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c. Knowledge Management.

(1) Intent. The FA49 Proponent Office adong with
participating Generating Force organization assistance will
maintain a collaborative site on Army Knowledge Online —
Secret (AKO-9) to facilitate deployed ORSA personnel
operations. Inherent to AKO sites are the capability for
webmail, groups, chat communication, file storage, and a
search engine. This collaborative site will be available to
anyone possessing an AKO-S account.

(2) Vision. The FA49 collaborative website will
identify, create, represent, and distribute knowledge for reuse,
thereby enabling awareness and |learning across the ORSA
community with specific emphasis on current operations
support. Key objectives of this site are shared intelligence,
improved performance, competitive advantage over
adversaries, and higher levels of innovation.

(3) Structure. See Figure 8.2, shown below, for the
general structure of the FA49 AKO-S collaborative site.
Please contact the FA49 proponent office or CAA for the
exact location of the SIPRNET site. Notethefile structureis
based on Generating Force organi zations then by supported
entity. For example, CAA analytic products are stored by
Multi-National Corps— Irag (MNC-1) and so on. Note that
one may send direct linksto files or directories within an
AKO-S Knowledge Management siteto facilitate file
reference in addition to using the embedded search engine.
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Figure 8.2: AKO-S FA49 Knowledge Management Site
Structure

d. Formulating Reachback Problems. In general,
Generating Force organizations should adapt to the
requirements of deployed ORSA personnel. Especialyin
terms of the timeliness of derived products. To aid Generating
Force organization endeavors, Reachback requests should be
formulated with the following information in as much detail as
possible:

(1) Problem Statement. Provide aclear definition of
the problem along with essential el ements of andysis. In
particular, what question isto be answered? Additiondly,
provide a description of assumptions related to how the
problem may be modeled. If possible, describe the preferred
method of problem solution.

(2) Problem Background. Explain factors/issues
bearing on the problem. Thiswill guide literature review and
provide insight to Reachback analysts. Describe the ultimate
customer and how this relates to other theater efforts. Also,
specify the issues surrounding the andysis.
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(3) Data. Provide dataor recommendations on how
to generate/obtain the data necessary for the analysis.

(4) Timelines. Specify desired completion dates and
the impact of non-timely analysis. Details on intermediate
milestones will aid in project management and ensuring
customer needs are met.

(5) Communication. Establish recurrent
communi cation with the supporting agency viathe
collaborative site on AKO-S and other methods such asthe
SIPRNET.

(6) Releasahility. Specify how and when derived
analytic products may be released. Customer confidentiality
must be maintai ned; however, release of analytic products
furthers understanding within the FA49 community of current
issues/trends.

4. Coordinating Reachback Efforts.

a Intra/lnter Theater and Interagency Coordination.

(1) Documenting Anayses. Proper documentation
of on-going and completed analysis provides an initia starting
point for new analysis aong with reducing duplication of
effort. One simpletool for documenting on-going anaysisis
maintaining a “quad-chart”, shown in Figure 8.3 below, which
highlights current project status. Self explanatory, these charts
provide a quick meansto inform other Generating Force
organizations and deployed ORSA personnel of current
efforts. These “quad-charts” can be used as afirst stepin
literature review for new problems faced by ORSA personnel.
Ultimately, all projects should be documented, by either the
Deployed ORSA and/or the Generating Force organi zation,
and submitted to the Defense Technical Information Center
(DTIC).

105
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Figure 8.3: Sample Project Quad-Chart

(2) Sharing Data. Data are generaly problematic for
ORSA personnel. See chapter 2 for details. Regardless, the
collaborative site on AKO-S provides a mechanism for
sharing data sources. Additionally, the expertise within
Generating Force organizations can dleviate many of the
issues with data storage and analysis. Data management and
analysiswill continue to be a source of Reachback
contributions.

(3) Recurrent Coordination Meetings. Recurrent
meetings provide a venue for coordination and collaboration
between Generating Force organizations and deployed ORSA
personnel. Continued support of these informal and formal
coordination meetings enables effective coll aboration.

b. Knowledge Management. The FA49 collaborative
site provides a mechanism to manage creation and/or the
identification, accumulation, and application of knowledge for
the FA49 community. This effort brings together inherent
intellectual capital.
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3. Generating Force Organizations Available for
Reachback.

c. Center for Army Analysis (CAA) Mission.
(http://www.caa.army.mil/ (703) 806-5527/5680)

Themission of CAA isto conduct analyses of Army
forces and systems in the context of joint and combined
warfighting. CAA analyzes strategic concepts and military
options along with estimating requirements to support Army
inputs to the Planning, Programming, Budgeting, and
Execution System (PPBES). CAA evaluates the Army’s
ability to mobilize and deploy forces, Army force capabilities,
force alternatives, along with devel oping theater force level
scenarios and conducting resource analysis.

d. Traning and Doctrine Command (TRADQOC)
Analysis Center (TRAC) Mission. (http://www.trac.army.mil/)

TRAC leads TRADOC's mgjor studies of new
warfighting Operations and Organi zation (O& O) concepts and
requirements. TRAC aso leads the Army's analysis of
Advanced Warfighting Experiments (AWES), and the Army's
Analysis of Alternatives (AoA). The analysis topics span
doctrine, training, operations, |eader development,
organization, materiel, and soldier support. TRAC develops
and maintains a class of warfighting Modeling & Simulations
(M&S) referred to as force-on-force, ranging from individual
objects (e.g., soldier, weapon, terrain feature) to aggregated
objects (e.g., battalions) at Corpslevel. TRAC also develops
scenarios of potential military operations set in the future for
use in modeling and analysis.

e. Army Materiel System Analysis Agency (AMSAA)
Mission. (http://www.amsaa.army.mil/)

Conduct responsive and effective materiel and logistics
systems analyses to support decision making for equipping
and sustaining the U.S. Army. AMSAA is committed to
giving the Soldier decisive capability to win across the
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spectrum of future military operations, providing analytical
expertise to help guide Army in selecting, acquiring, fielding
& sustaining new technologies, and devel oping the anal ytical
workforce of the future.

f. Army Test and Evaluation Command (ATEC)
Mission. (http://www.atec.army.mil/)

ATEC plans, conducts, and integrates developmental
testing, independent operational testing, independent
evaluations, assessments, and experiments to provide essential
information to Soldiers and into the hands of acquisition
decision makers supporting the American Warfighter.

e. Non-ORSA Generating Force Organizations. The
following Generating Force organizations provide rel evant
information to many ORSA efforts.

(1) National Ground Intelligence Center (NGIC).
http://avenue.org/ngic/. NGIC's mission isto produce al-
source integrated intelligence on foreign ground forces and
support combat technologies to ensure that U.S. forces and
other decision makers will aways have a decisive edge on any
battlefield.

(2) Joint Improvised Explosive Device Defeat
Organization (JEDDO). The JEDDO shall focus (lead,
advocate, coordinate) al Department of Defense actionsin
support of the Combatant Commanders’ and their respective
Joint Task Forces’ efforts to defeat Improvised Explosive
Devices as weapons of strategic influence.

6. Summary of Reachback
Reachback enhances the productivity and contribution

level of deployed ORSA personne by providing resources and
greater capability. Essentiadly, Reachback augmentsthe

% DoDD 2000.19E, February 14, 2006
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organic capability of deployed ORSA personndl.
Additionally, formalization of the Reachback process ensures
the capture of “best practices” along with increased
coordination between Generating Force organizations.
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ANNEX A: LESSONSLEARNED
1. Purpose

Analysts have deployed to support al levels of commands
over the past decade. This section captures the lessons learned
from these anaysts that will assist and better prepare analysts
for future deployments. The lessons learned were obtained
from various sources to include analyst input to the Deployed
Analyst Survey, final Anaysis Review Board presentations
given by CAA analysts, discussions at Army Operationa
Research Symposium, and in email communication with
various anaysts. The mgority of the lessons |learned came
from deploymentsin OIF and OEF but are relevant to any
theater of operation.

2. LessonsLearned

The following are lessons |earned provided by deployed
analysts. Thelessonslearned are presented in
issue/recommendation formeat.

a Daa

(1) Issue. Thelack of or difficulty in obtaining data
remains a major factor in being able to conduct in-depth
analysis. Anaysts cited the following as reasons for these
difficulties:

(@) Datamaintained by multiple sources —
consolidated source does not exist and limited ability to
efficiently cross reference data entries

(b) Minimal data collected on incidents — many
fields limited to who, what, when, and where.

(c) Text fields contain important information
that makes post processing and anaysistime intensive.
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(d) Collection efforts to obtain data to measure
specific metric not planned or executed resulting in not being
able to conduct assessment of a particular metric.

(e) Sharing of data— many sources would not
share data or data over classified to restrict release to those
that needed it for analysis.

(f) Difficult to obtain reconstruction and
infrastructure related data from NGOs.

(g) Classificationissueslimited ability to share
data with other coalition anaysts.

(2) Recommendation. On going efforts are being
conducted to standardize database management. This effort
takes into consideration all of the mentioned difficulties
associated with obtaining the required datato conduct
analysis. The efforts are not compl ete and analysts can expect
to experience some of these same difficultiesin the execution
of their analysis. Furthermore, analysts should take an active
rolein correcting any issues with database management and
provide input to the on-going effort.

Analysts must also understand and communicate the
sources of data and the limitations on the analysis based on the
sources and possible lack of completeness. Chapter V, section
3 presents the importance on caveating limitations associated
with the data.

b. Pre-deployment Training.

(1) Issue. Many analysts are deploying with
minimal knowledge of expectations of support required to the
warfighter. Furthermore, analysts are deploying without the
required technology to conduct the requested analysis.

(2) Recommendations.

111



(@) Conduct theater specific pre-deployment
training for analysts. This should include software training
and briefings on anaysis conducted in theater as a minimum.

(b) Data base management — analysts need to be
trained on data mining techniques to include use of pivot
tables and filtering functions of Excel.

(c) Analysts need to deploy in pairsin order to
blend different skill setsto provide greater breadth of analysis
to the warfighter.

(d) Deploying analysts should have at |east one
year of experiencein an anaytica agency (HQDA, CAA,
TRAC, ATEC, etc) prior to deploying — do not deploy ajunior
analyst right out of schoal.

(e) Deploying analysts should contact current
analyst in theater to gain perspective on command climate and
types of analysis being conducted. Thisis atwo-way street as
the deployed analyst should open communication with his/her
replacement once identified.

(f) Deploy analysts with standardized |aptop
and with the appropriate software packages in order to conduct
the full spectrum of analysisthey can expect to execute.

c. Communicating OR Skills.

(1) Issue. Based upon the Deployed Anayst
Survey, many anaysts believe that the command does not
understand the role of an ORSA.

(2) Recommendations.

(@) Analysts need to take theinitiative to inform
the commander and staff what ORSAS bring to the fight —
highlight capabilitiesin simple terms (see Chapter I:
Communicating OR Capabilities) and be confident in your
abilities.
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(b) Do not be intimated by other staff members
— ORSAs bring a problem-solving skill set that few others
pOSSeSS.

(c) Taketimeto get to know the other staff
officers and action officers. Find out what problems they are
working and determine how you can provide assistance.

(d) Taketimeto train other staff officerson
various software tools that would make their job more
efficient. Many deployed analysts have devel oped great
working relationships with other staff officers by simply
showing them the functiondity of the pivot tablein Excel.

(e) Anaystswill most likely not always
conducted analysis and will be given non-analytical tasksto
accomplish. Remember thisisjust asimportant as you are
helping the command accomplish its mission. Thisisaso
opportunity to build rapport for future anaytical work.

(f) Educate senior leaders on what ORSASs can
do for them. On-going effort to produce Commander’s
Handbook on ORSA capabilities.

d. Reachback Support.

(1) Issue. Many analysts are not aware of the
reachback capabilities of the various agenciesin CONUS.

(2) Recommendation. Reachback process needsto
be stipulated to analyst prior to deployment. When mission
allows analysts should conduct avisit with different agencies
to learn of their reachback capabilities.

3. Summary

The lessons |earned stated above are a broad overview of
comments provided by previously deployed analysts. Every
analyst has had a unique experience with varying levels of
issues. Your experience will also be unique but knowing the
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issues and difficulties of those that have gone before you will
make you better prepared to accomplish your mission.
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ANNEX B: CONTRIBUTIONS TO PLANNING AND
ESTIMATES OF SITUATION

1. Purpose

a. General. Military commanders are required to make
decisions constantly. Every day, they and their staffs resolve
simple, routine and/or complex problems. To help them think
through their options when faced with a force employment
decision, while applying their knowledge, experience and
judgment, military commanders use a decision-making tool
called the Commander’s Estimate of the Situation (CES).

b. Estimate of Situation. Joint Pub 5-0 defines this as “a
logical process of reasoning by which a commander considers
all the circumstances affecting the military situation and
arrives at adecision asto a course of action to be taken to
accomplish the mission.” The estimate of the Situation is an
ongoing process, which begins at the inception of the planning
phase and ends at the conclusion of operations. The estimate
of the situation consists of six principal steps:

(1) Joint Intelligence Preparation of the Battlespace
and Mission Analysis

(2) Development of Friendly Courses of Action
(3) Analysisof Friendly Courses of Action

(4) Comparison of Friendly Courses of Action and
the Decision

(5) Development of Plans/Orders
(6) Transition
c. ORSA Impact. Thisannex will highlight specific

areas of the planning and estimate of the situation processes
that analysts can have asignificant impact. Analystsbring a
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different perspective to these processes that can greatly
enhance the results.

2. Joint Intelligence Preparation of the Battlespace and
Mission Analysis

a Joint Intelligence Preparation of the Battlespace
(JIPB). JPB istheanaytical process used by joint
intelligence organizations to produce intelligence assessments,
estimates, and other intelligence products in support of the
joint force commander’s decision-making process. ORSAs
can contribute to this process by assisting with the analysis to
identify the critical vulnerabilities, capabilities, limitations,
and intentions of the enemy. Analysts can evaluate and
analyze existing databases to identify trends that could support
the JIPB process. The databases most likely will not contain
all the required information to conduct the analysis. Asa
result, the analysts can first determine what datais availableto
support the analysis and then assist in the development of
priority intelligence requirements (PIR), requests for
information (RFI), collection requirements (CR),
commander’s critical information requirements (CCIR), the
collection plan, and the reconnaissance and surveillance plan
to obtain needed data that would provide greater fidelity to the
analysis. The data obtained during the collection process will
assist the analysts and intelligence organization in assessing
the enemy’s capabilities and could also shed light on possible
enemy courses of action (ECOA).

b. Mission Anaysis. The mission anaysis contains
eight primary steps. Based upon the analyst’s operational
background, they can play a substantia rolein this process.
However, even with alimited operationa background, the
analyst can impact the following two steps by conducting
analysisto support the mission development process.

(1) Identify available forces, assets, and noted
shortfalls

(2) Conduct initia risk assessment
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In recent conflicts, anaysts have conducted analysis to
assist in the determination of force allocation. Based upon the
intelligence estimate and the objective of the operation(s)
being planned, the anayst can provide comparative analysis
on different force selections. This analysisincorporates both
enemy and friendly historical datato determine which forces
could participate in the future operation with the least
degradation to current environment in their sectors. The
comparison of different force all ocations would a so impact
theinitial risk assessment. The comparative analysis would
highlight the risks associated with the different constructs of
the task force being constructed to conduct the future
operation.

3. Development and Analysis of Friendly Courses of Action

a. Development. Theanaytical opportunities are
limited during this phase. The analyst can provide input based
upon their different perspective to thisprocess. The analysis
conducted in JIPB and during the mission analysis phase will
impact the development process of the friendly COA.

b. Anaysis. Anaystscan apply modeling techniques
and contribute to the war gaming efforts during this phase.
Analysts can contribute in the development, set-up, and
conduct of the war-game. Once the war-game is compl eted,
analysts can conduct post-analysis of the results to provide
greater insight to the proposed course of action. The analyst
can aso contributein the analysis of relative combat power
during the war game. This process requires an assessment of
both tangible and intangible factors as well as consideration of
an inordinate number of those factors either directly or
indirectly affecting the potential outcome of the battle. By
analyzing relative-force ratios and determining and comparing
each force’s most significant strengths and weaknesses asa
function of combat power, planners can gain some insight into
friendly capabilities pertaining to the operation, type of
operations that may be possible from both friendly and enemy
perspectives, and the vulnerahilities of the enemy. Analysts
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should deploy with software and hardware configurations that
facilitate wargaming.

However, if the operation is on alarge enough scale, the
analyst could use reachback capability to conduct a more
detailed computer modeling of the operation. Obvioudly, the
reachback request would depend upon the time available to
use such capabilities. Center for Army Analysis uses the Joint
Integrated Computer Model (JICM) to conduct analysis of
large scale operations. This could be utilized to help in the
COA analysis phase as time permits. These processes help to
identify the COAs’ strengths and weaknesses which allow the
staff to make adjustments as necessary.

4. Comparison of Friendly Courses of Action and the
Decision

a. Comparison. During the comparison step, the
commander and staff develop and evaluate alist of important
governing factors, consider each COA’s advantages and
disadvantages, identify actionsto overcome disadvantages,
make final tests for feasibility and acceptability, and weigh the
relative merits of each. This step ends with the commander
selecting a specific COA for further CONOP devel opment.
Analystsimpact this process by assisting in the following:

(1) Identify possible governing factors

(2) Using Effects Based Operations Assessments
(@) What arethe desired effects
(b) How do we measure them

(3) Determine how to measure advantages and
disadvantages

(4) Prioritize governing factors

(5) Determine weighting of governing factors as
needed
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(6) Determine range of values of assigned scores for
each governing factor

b. Decision. Thetechniquesfor conducting the
comparison vary, but all must assist the commander in
reaching a sound decision. A ‘decision matrix’ is used to
facilitate this process. This matrix numerically portrays the
subjectively chosen and subjectively weighted governing
factors. This process was discussed in paragraph 4.a. Analyst
impact this process by ensuring sound principles are used in
applying the range of valuesto the governing factors and
appropriate weights are used, if required.

5. Development of Plang/Orders

Analysts impact this process by ensuring the desired
objectives and effects of the plan are measurable. The
analysts need to work with the planners during this phase to
assist in the development of metrics (Effects, MOES, MOPs,
and indicators). An annex detailing the metrics should be
included as part of the published order. The collection plan
identifying the responsible unit or agency should aso be
included in the assessment annex. This collection plan needs
to be developed in conjunction with the metrics and tied to the
R& S plan. Ensure you understand CCIR, the decision support
template, and other planning tools as they relate to information
gathering, metric development, and the commander’s decision
making process. These may require additional “requests for
information” to be submitted along with the operations order.
Once the dataiis collected, analysts will play an instrumental
rolein conducting the analysis and assessment to determine
whether the desired effects were achieved.

6. Transtion

Transition is an orderly turnover of aplan or order asitis
passed to those tasked with the execution of the operation. It
provides information, direction and guidance relative to the
plan or order that will help to facilitate situational awareness.
Successful transition ensures that those charged with
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executing the order have afull understanding of the plan.
Analystsimpact this process by ensuring anaysts at other
levels of command understand the assessment metrics and
collection plan. Coordination with al anaystswithinthe
commands of the order needs to occur. During the assessment
phase, analysts need to coordinate analysis efforts to negate
duplicative efforts but to also comparefindings. A
coordinated effort will provide commanders with greater
details and fidelity to make sound decisions.

7. Summary

Analysts have and continue to impact the planning
process and estimate of the situation to allow commandersto
make informed decisions in the execution of the Global War
on Terrorism. Anaystsat al levels of command need to
integrate themsel ves into the estimate of the situation process.
Analysts bring a different skill set and perspective to this
process which will provide more in-depth information for the
commanders to base their decisions. Furthermore, being
involved from the beginning of the process will aso allow
analysts to conduct more detailed analysis during the
assessment phase.
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ANNEX C: PROBLEM SOLVING FORMAT
1. Introduction

In an environment of political advocacy, organizationa
hierarchies, and budget constraints, Army analysts face
decision making processes that often operate by rules different
from adirected, scientific system. Army analysts, armed with
technical methods for problem solving, often encounter
analytical land mines when attempting to apply the scientific
method in the Army’s decision making environment.

2. Purpose

This annex will offer some non-technica guidelines and
to provide a structural framework within which Army analysts
can apply their scientific craft.

3. Preliminary Assessments

Prior to and during work on the project, take stock in the
following issues: Understand the problem.

a. Takeabroad view, free of parochialism standard
procedures and traditional approaches.

b. Becreative; useinnovative thinking in exploring
aternate approachesto the problem.

c. Bethorough; describe the limits of the proposed
analysis, so that both the analyst and the study sponsor have a
clear idea of what will not be done, as well as what will be
done.

d. Keep the sponsor informed concerning all
developments, changes, and constraintsto the anaytica effort.

e. Seek practica results and recommendations that are
capable of being implemented.
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f.  Beresponsive and on time. An answer that is 100%
right, but islate, is of no value to anyone.

4. The Study Process
Figure C.1 depicts the study process as outlined in

‘Guidelines for Army Analysts’ developed by ALMC,
February 1989.

STUDY PROCESS

® Izzue definitn
& What do we know?

+ What does the answer |- s What does 2t mean:

look like? @ ° Pocloee
* Prepare methodology, S - Present
simulations

» ot and review data

+ Crunch the numbers

Figure C.1 Study Process

The following paragraphs will provide greater detail of
each step in the study process.

a. ldentify theissue: Problem formulation. Problems
must be defined from the perspective of the problem owners,
not from the perspective of the problem solvers. In order to
zero in on thereal problem, the analyst must make every
attempt to get face to face, or voice to voice, with the key
problem owner. It is critical to establish exactly who cares
about the variousissues to determine which are key and which
are “nice to know.”

b. Determinewhat is known: Observe the current
system. The diversification of study efforts among
overlapping organizational missions almost guarantees some
duplication of effort. Many problems that arise today have
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occurred before; and many have been solved before. To
additionally insure that decisions are not made with needlessly
insufficient information, the analyst must conduct a thorough
literature search during the early stages of the problem solving
process.

c. Formulate a mathematical model of the problem:
What is the hypothesis? Early in the study process, the analyst
must reason through the issues of the problem and attempt to
determine what the answer may be, close enough to gain some
appreciation for the problem’s order of magnitude. This will
aert the anaysts to the critical and key issues of the problem
and will identify the “drivers” behind the decision.

d. Prepare Methodology: Define solution techniques by
sel ecting the technique which best fits the problem, some
analystsinversdly attempt to apply the problem to a pre-
sel ected technique. The analyst who attemptsto force the
problem to confirm to a pre-selected methodology is usualy
considering only a narrow selection of variables and
aternatives with which he has the most familiarity. By
definition, amodel is asimplified representation of the entity
it stimulates. Inherent in this definition is the unavoidabl e fact
that every model contains imbedded assumptions and intrinsic
limitations.

e. Gather and Review Data: Part of the analyst’s job is
to discern what information is pertinent and meaningful, and
to use this datain the problem solving process. Many study
efforts are based on sound analytical design; however the
results of these studies become questionable when the
techniques are applied to invalid data or unchallenged
“official” figures. Analysts must examine all the data upon
which the analysis is based, determine how it was derived, and
check it for accuracy. It isimportant to remember that one of
the key functions of the data gathering procedureis that of
rejecting bad data and inaccurate information.

f. Conduct Anaysis: Given that the front-end part of
the problem solving process has been completed, it is now
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timeto turn on the calculator, PC, or mainframe and let the
computers carry out the drudgery of any detailed and
repetitious mathematical computations. The problem solver
must acknowledge that qualitative analysis, a subjective
assessment of the more intangible attributes of the problem,
also has aplace in the evaluation process. Analysts must not
overemphasi ze the use of numbers. Numbers provide insight
to answers, and are not answers in themselves.

g. Interpret Results: The analyst must compare these
results to those results obtained to those results obtained
through the front end analysis. If these results are in agreement
with each other, then the analyst’s intuitive solutions have
been validated by the actual results. If the results of actual
study do not agree with the solutions to the front end analysis,
then one of the following two situations has occurred: 1) An
error was made in number crunching OR 2) A non-intuitive
answer has been discovered. Problem solvers must produce
recommendations that make sense within the operational
framework of the sponsoring organization, as opposed to
pursuing an aesthetically pleasing approach that cannot be
implemented.

h. Trandate your findings. Problem solvers must
package results of their analytical effort so that decision
makers can understand the insights and implement the
recommendations and avoid additional confusion to an aready
complicated decision issue. Non-technical marketing must be
accomplished. This non-technical marketing can be
successfully accomplished through effective communication
of the study results.

i. Present your findings. Communication of anaytica
findings can take placein two ways: written reports and
briefings. While written reports can provide excellent
technical documentation of a study, nearly all mgjor decisions
in the DoD today are based on the merits of the BRIEFING,
not the written report. The briefing has become the arenain
which senior DoD officials acquire information, examine
alternatives, and make decisions. Refer to Chapter 4 for
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additional information on Representing Data/Information and
Chapter 1 for additional information on Communicating OR
Capabilities.
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ANNEX D: STATISTICAL ANALYSIS
1. Purpose

a.  General. Thisannex presents an example of using
descriptive statistics and at-test to analyze aspects of
battlespace transition.

b. Background. In Operation Iraqi Freedom (OIF) and
Operation Enduring Freedom (OEF), battlespace is turned
over to host nation forces. Assessments are conducted prior to
the transition to determine if conditions are favorable for this
to occur. Follow-on anaysis and assessments are conducted
to determine the effectiveness of the battlespace transition.
The following exampl e uses areal-world situation with
notional datato present the use of statistical analysisin
conducting the battl espace transition assessment.

2. Problem and Formulation

a. Problem. Leadership has made the assertion that
thereis adecrease in attacks after battlespace transition. The
analysts have been asked to provide andysis to validate or
negate this assertion.

b. Formulation. Thefirst step isto conduct data mining
and cleaning to obtain the attack data for the specified
battlespace (province). This can easily be accomplished by
using a Pivot Chart within Excel to access only the datafields
needed for the analysis. Once the data has been mined and
cleaned, the analyst should calculate the descriptive statistics
of time periods before and after the transition of battlespace.
The descriptive statistics should aso include a histogram. The
histogram will allow the analyst to gain insight of the
underlying distribution of the data. Table D.1 showsthe
descriptive statistics for the two time periods, before and after
transition of battlespace:
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I -0 [ Ao
Mean 126.9 101.1
Standard Error 1.9408 1.9915
Median 126.6582| 101.1846
Mode #N/A #N/A

Standard Deviation 9.8961| 10.1549
Sample Variance 97.9333| 103.1227
Kurtosis 0.3540 -0.4379
Skewness -0.0607 0.2294
Range 42.9362| 37.8734
Minimum 104.9310 83.8071
Maximum 147.8672| 121.6805
Sum 3299 2630
Count 26 26

Table D.1 Descriptive Statistics for Two Time Periods

The mean would indicate that the assertion is false but the
analyst needs to conduct an appropriate test to determine
whether thereis statistical significance between the two
observed means for the two time periods. FiguresD.1 and D.2
are the histograms for the before and after time periods.

Before Transition Histogram of Attacks

18

14 A
12
10

Number of Occurences

oNn MO
L

—
— | |

104.9309615 119.2430253 133.5550891 147.8671528 More

Bin

Figure D.1 Histogram for Before Transition Time Period

The histogram in Figure D.1 appears to have an
underlying normal distribution. Analysts could use amore
rigorous normality test such as the Anderson-Darling test to
verify the normality of the distribution. Many sites on the
internet give a good explanation of the Anderson Darling Test
for normality.
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After Transition Histogram of Attacks

14

12 —

Number of Occurences

o N M O
L

83.8071337  96.43159227  109.0560508  121.6805094 More

Bin

Figure D.2 Histogram for After Transition Time Period

The histogram in Figure D.2 also appears to have a
normal distribution. Based off the underlying normal
distribution for the datasets, the analyst can appropriately use
the t-test to determine the statistical significance of the means.

3. Statistical Test
a T-test.

(1) General. Thet-test considersthe null hypothesis
that the means of two normally distributed populations are
equa. Given two data sets, each characterized by its mean,
standard deviation and number of data points, we can use
some kind of t test to determine whether the means are
distinct, provided that the underlying distributions can be
assumed to be normal .

(2) Analysis. Excel hasbuilt-in functionsin the
“data analysis” add-in to conduct at-test. Inthiscase, the
analyst would conduct a “two-sample t-test with unequal
variances”. The variances were calculated in the descriptive
statistics. Excel produces an output table for thistest. Table
D.2 shows the output for the analysis of this example:
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I G0 | Ao
Mean 126.9 101.1
Variance 97.9 103.1
Observations 26 26
Hypothesized Mean Difference 0
df 50
t Stat -9.2570
P(T<=t) one-tail 1.01E-12
t Critical one-tail 1.6759
P(T<=t) two-tall 2.02E-12
t Critical two-tail 2.0086

Table D.2 Excel Output for t-test

The small “p” value of the one-tailed t-test indicates that
thereis strong evidence that the mean of the two time periods
are different.

b. Conclusion. Based upon the results of the t-test, the
analyst can conclude that thereis statistical significance in the
difference of the means for the two time periods. Asaresullt,
the assertion by the leadersis correct for the battlespace
transition for this particular province. Thereis statistical
significance showing that attacks do decrease after the
battlespace transition.

4, Summary

The example in this Annex provides analysts with a
method to conduct a statistical analysis project. Analysts
should begin with descriptive statistics, to include some type
of graphica representation of the data, to gain insight of the
data. Thisexample used notional data of areal-world project
conducted in theater to provide analytical rigor to an assertion
made about battlespace transition. “Data Analysis and
Decision Making with Microsoft Excel” by Albright, Winston,
and Zappeis agood reference for conducting statistical
analysis.
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ANNEX E: RESOURCE ALLOCATION MODEL
1. Purpose

a  General. Thisannex usesareal world project
conducted by Center for Army Analysis (CAA) in support of
theater ana ysts deployed to Operation Enduring Freedom.
The analysisincorporates Monte Carlo Simulation and
Optimization (Goal Programming) in the methods to obtain
the recommended alocation of resources. Although certain
aspects of this problem could be conducted by analystsin
theater, the project is more conducive to a reachback request
to agenciesin CONUS.

b. Background.

(1) Purpose. To present results and insights gleaned
to date pursuant to analysis of the geographic positioning of
air ambulances in Operation Enduring Freedom (OEF).

(2) Problem Statement. “Given a distribution of
MEDEVAC missions, where do coalition forces position ‘h’
helicopters amongst ‘p’ possible locations to minimize time
frominjury to arrival a arole (akaechelon/ level) 2 or 3
medical treatment facility? Given that positioning, what % of
MEDEVAC missions would result in < 2 hours from time of
to arrival at Role 2 or 3 facility?”

(3) Facts.
(@) Destination medica treatment facilities
(MTFs) arethe 21 role Il and above (akalevel 11+, echelon
I1+) locations (provided by sponsor) z1, z2, z3,... z21

(b) Air ambulances can befield sited at 25
possible locations (provided by sponsor) j1, j2, j3,... j25

(c) Air ambulance types and constraints
(provided by sponsor) shownin figure E.1.
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Model |Nationality Quantity [Location Constraints Additional Comments
ka Nation 1 1 Only ja
ks |Nation 2 2 Only js
k1 Nation 2 c1 none
k2 |Nation 3 c2 none
Initial run limit to cs-3 aircraft (3
Ks Nation 4 ¢ Only those j's in certain dedicated to search and rescue)

regions

Subsequent run use all ¢ 3

Figure E.1 Air Ambulance Types and Constraints

kdatjl

(4) Assumptions.

(d) No mixing of models at same |ocation

(e) Noloneaircraft (minimum of 2) except the

(@) Geographically variant medevac demand is
derived from empirical medevac data and therefore
historical trends are assumed representative of future
reguirements.

(b) Other assumptions are addressed at

applicable step in analytical methodol ogy

c. Methodology. Figure E.2 describes the methods used
by the CAA analysts in determining the recommended
all ocation of resources.
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Variables Employed
+ Medevac demand (variant by geographi

Multivariate Hierarchical

location, deterministic) CIuster_A_naIysls of
Empirical Data
Aggregation of
e i i i irical dat:
« Mission arrival rate (variant by location, o domand
deterministic) nodes

+ Maximum supportable mission arrival rate
(variant by number of aircraft at each
location, deterministic)

« Mission service rate (invariant & @
deterministic) j [{ g g)

« Operational readiness rate (invariant & i“:;f ;f"’_e"_Deg‘la":C i
deterministic) 0al2:  Minimize Slack Capability

+ Max airspeed of aircraft (variant by Z‘rlﬂhzhi!i‘iezs:n
aircraft model, deterministic) b i
+ Time required to evacuate casualties s
;. " P ispatched from
(variant between points, deterministic) location “I"

« Evacuation time delays (all stochastic)
« Injury to notification R —— Monte Carlo
" " Simulation
+ Notification to wheels up
« Patient load time at PZ

Figure E.2 Methods Used in Analysis

Cluster analysis was conducted on the historical medevac
demand datain order to aggregate the data into demand nodes.
The demand nodes were then used in both the optimization
and Monte Carlo Simulation analysis. Mission arrival rate,
maxi mum supportable mission arrival rate, mission service
rate, and operational readiness rate were the other variables
used in the optimization (goa programming) analysis.
Maximum airspeed of the aircraft, time required to evacuate
casudlties, and evacuation delays were the other variables used
the Monte Carlo Simulation. The Monte Carlo Simulation
determined the probabilities of evacuating casualties from
point “i” with aircraft “k” dispatched from location “j”. These
probabilities were then used in the optimization model .

2. Anaysis.

a.  Cluster Analysis.

(1) Essential Elements of Analysis (EEA). What are
the minimum number of clusters necessary to allow maximum
data reduction while retaining sufficient definition of
geographically variant evacuation demand?

(@) Facts. Datasource: medevac mission data
provided by theater
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(b) Assumptions:

o Number of missions per cluster allowed to
freely vary between 1 and the total
number of missions in dataset

e Maximum time from cluster centroid to
medevac locations comprising cluster
NTE 15 minutes

¢ Weighting of each medevac location by
number of casualties

¢ Use of Manhattan distance (sum of
absol ute distances) vice Euclidean
distance to limit outliers’ effects

(2) Measure of Effectiveness. number of clusters,
cluster locations (latitude and longitude), average intra-cluster
distance from centroid to locations comprising cluster,
maximum intra-cluster distance from centroid to locations
comprising cluster

Data Cluster Centroids for Notional Medevac Events
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(4] o 27 aiin 36 “ 3
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% ’j}:j:’i B lat
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M/AQ 10 5>
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with Id nurmber

—— Province

17,000 000
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Unclassified CAA/2005-248 amc

Figure E.3 Notional Results of Cluster Analysis

Figure E.3 shows notional results of the cluster anaysis
conducted on the historical Medevac data. The demand nodes
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are then used in the optimization analysis and Monte Carlo
Simulation. The cluster anaysis was conducted using
ARCGISwhichisatool that many analysts are now receiving
training on prior to deployment.

b. Monte Carlo Simulation.

(1) EEA. What isthe probahility of evacuating
within 2 hours from each of the demand clusters from each of
the 25 possible air ambulance locations using each type of
aircraft possible at that location?

(2) MOE. Probahility of evacuating from each
cluster centroid using each type of aircraft from each possible

Demand Nodes | Possible Medevac | Aircraft Total
(Clusters) Locations Models | Combinations
61 25 3 4575
Trials] 100,000

Total Trials Employed In Simulation | 457,500,000

Table E.1 Trials Employed in Monte Carlo Simulation

(3) Assumptions. Medevac time per trial = (a+b +
c+d+e)

(@ Time of injury to natification: assumed
triangular distribution (5, 10, 15)

(b) Time of natification to wheels up:

o All less CH47: assumed inverse weibull
distribution based on sample data
provided by theater (0, 2.78, 3.95e-002)

e CHA7: assumed inverse weibull
distribution based on sample data
provided by theater (0, 2.78, 3.95e-002) x
multiplier of 2 (based on theater‘s CH47
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estimate = 2 timesthat of all other
aircraft)

(c) Flight timeto pickup location (i.e., cluster
centroid): assumed deterministic based on
aircraft flight speed

o Initidly 120mph
o Subsequently to be variant by aircraft

(d) Timefor patient load time: assumed
triangular distribution (5, 10, 15)

(e) Flight timeto closest MTF: assumed
deterministic based on aircraft flight speed

e Initially 120mph
e Subsequently to be variant by aircraft

(4) Solution Sets.

e No intra-cluster evac time

o Additive with average intra-cluster evac
time: assumed deterministic

e Additive with max intra-cluster evac time:
assumed deterministic based on aircraft
flight speed
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Intra-Cluster

(J
[ ]
Distance (Max) SRl

Intra-Cluster
@~ Distance (Avg) Closest MTF

e,

Possible Air Ambulance
Location (1 of 25)

Cluster

@ = Centorid

Figure E.4 llustration of Solution Sets

(5) Results of Monte Carlo Smulation. Table E.2
shows the national results from the Monte Carlo Simulation.

Max Probabilty| % of Last Year's Max Probabilty| % of Last Year's,
Cluster | From Any Location| Medevac Demand Cluster [From Any Location| Medevac Demand
Cs0 0.975 C50's % 32 0.928 C32's %
ci7 0974 CiT's % cas 0921 Cav's%
€14 0.971 Cid's % ce 0.926 C8's %
c22 0.970 C22's % C59 0.926 C59's %
(o] 0.970 Co9's % Cds 0.923 C48's %
ca1 0.870 Cal's % c3 0.920 C¥s %
c37 0.969 C3T's % C81 0.917 Cet's %
c1o 0.969 C10's % cig 0.916 C18's %
c23 0.967 C23's % c1 0.916 CH's %
c30 0.966 C30°s % C45 0.905 C45's %
c21 0.966 C21's % ce 0.892 C8's %
[o5] 0.965 Cl1's% C43 0.898 C43's %
cs2 0.963 C52's % c2e 0888 c28s% |
c12 0.263 Ci2's % ci1g 0.885
cs0 0.962 CE0's % ca27 0.885
| C34 0.960 C3's % c42 0.885
CF: 0.960 Ci's % c4 0.884
C48 0955 C48's % C58 0.879
c13 0.954 C13's % €25 0.868
Css 0.952 C58's % cs1 0.857
c40 0.952 C40's % c54 0.857 Aggregate
€56 0.94% C56's % C20 0.854 Percent of
c24 0.949 C24's % C35 0.797 Last Year's
C36 0.848 C36's % C15 0.775 Demand
c29 0.947 C29's % C83 .74
c1g 0.945 C18's % €33 0.674 ECE3's
c26 0.93¢ C26's % C44 0.546 through
Ccs 0.936 C8's % C39 0.469 C38's
C47 0.936 CAT's % C87 0.330 Percentages
cz 0935 C2's % c38 0.147
C31 0.931 C31's %

Table E.2 Notional Results of Monte Carlo Simulation
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The probabilities displayed are the maximum probability
of evacuating from each cluster using any of the 25 medevac
locations and applicable airframes. There are 9 locations that,
no matter where aircraft are located, have less than a 75%
chance of being serviced within 2 hours. Together these nine
clusters constitute approximately 7% of the annual medevac
demand. Also of note there are two clusters, C57 and C38,
which have a 0% chance of being serviced within 2 hours.
These two clusters represent 0.63% of the annual medevac
demand. These probabilities were then utilized in the
optimization (goa programming) analysis.

c. Optimization (Goa Programming).

(1) Gods.

(@) Maximize the aggregate expected demands
covered (i.e., minimize the aggregate underachievement
deviation (d-) of expected demands covered)

(b) Minimize the spare capacities of air
ambulances at each individual location (i.e., minimize the
overachievement deviation (d+) of spare capacities at each
individual location) while ensuring goal 1

(2) Variablesand Equations. Figure E.5 definesthe
variables used in the optimization equations.
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: Goall

: Goal 1 under-achievement deviation

: Goal2

: Goal 2 over-achievement deviation

: Demandnodes:i=1,2,3,...n

: Potential medevac locations;j=1,2,3,...m

: Aircrafttypes; k=1,2,3,...t

© Number of type k aircraft to be co -located {2,3,4}

* Number of type k aircraft available in theater

* Proportion of demand originating in area |

* Actual demand rate in node i

* Boundary value in the demand rate from s to s+1 type k aircraft
P :{grobabilily of evacuating from area | within 2 hours with aircra ft k dispatched from location jif > pre -specified probability p=0

IR CW N )

. [ 1ifs number of k type aircraft are to be considered for positi oning at location j
10
v .{1 if > pre -specified probability p and j is the nearest open locationand f acilitates evacuation within 2 hours
i -
0

Figure E.5 Variables Used in Optimization Equations

Figure E.6 displays the equations used in the optimization
analysis.

G, Min X =Y AV = D NeXye— 2 AV —di =0, 0<d;; v dj
i=1 1

1<s<5 i=
subjectto D X <1 v jk
1<s<5
and Z[szxjks]sck vk
1<s<5 j=1

Figure E.6 Optimization Equations

Using the equations above, anal ysts were able to optimize the
two goals of providing coverage demand and minimizing
slack capability. The following two figures show notational
results from this project.
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Goal Programming Results (Notional Distribution)

Aircraft
= Type 1
= Type 2
= Type 3
* Medevac Event Helicopter response time
(ceparture to celiven)
= B0 minutes
B0 - B9 minutes

MTF
(Medical Treaiment Faciity)

17,000,000 —— Province @) 90- 119 minutes
0 100 20 a0 400 Kilom ete . N
@0 Dondl Area with elevation above 10,000 ft @ - 120 minutes
Unclassified kA /2006246 gne

Figure E.7 Geospatial Representation of Notional Results

Figure E.7 shows the results using ARCGISto spatially show
the locations of Medical Treatment Facilities (MTF) and
helicopters.

Run Model] Location| Number Run Model] Location] Number
Ks Ja 1 ks ia 1
Ks is 2 Ks is 2
Ky i1 C1 Ky In cy
[ j Kk i
ks Helcopters 2 'jz C2 ek 2 'lz Cy
limited to c3-3 Ja1 Ca1 all C3Ks 1B Cs1
J32 Ca2 Helcopters ja2 Car
ks iz3 Cas K ja3 Cas
H H 3 N
: )34 [
jan Can H
jan C3n

Table E.3 Notional Medevac Positioning

Table E.3 shows the notional Medevac positioning; same
resultsasseen in figure E.7.
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ANNEX F: NETWORK FLOW MODEL
1. Purpose

a. General. Thisannex presents an example of using a
network flow model to determine the best path through an
AOR to maximize the search area and to maximize the chance
of detection. Although this problemis not focused on OIF or
OEF, the application of the problemis relevant to many
networks that are present in the Global War on Terrorism.
The methods used could easily be adjusted to model and
examine enemy communication, weapon, and money
networks. Commanders could use these models and the
associated analysis to determine the best course of action to
disrupt the flow of the enemy’s networks.

b. Background. One of the missions of the US Navy is
to support the US Coast Guard, CIA and DEA in their
attempts to reduce the amount of drug trafficking into the
United States. There aretwo large areas that surface and air
assets constantly patrol in support of this mission. The
dividing line is the Mexico-Guatemal a border dividing the
responsibility between two agencies, Joint Interagency Task
Force East and Joint Interagency Task Force West. JJATFW
is primarily concerned with sea going vessel sinbound for
Mexico and southern US ports. JJATFE covers al outbound
narcotic trafficking from South America on both sides of the
Panama Cand, through the Lesser and Greater Antilles and
Windward and Leeward passages in the Eastern Caribbean.

Narcotics smugglers use asmall, high speed vessel,
commonly called a Go-fast, that is capable of speeds of up to
40+ knots when empty and 30+ knots when fully |oaded.
These small boats usualy have 3 to 4 Y amaha outboard
engines, have no navigation systems or radars and their only
communication is a HF radio to call back to base to report
their progress. There only means of navigation istypically a
small hand held GPS that has way points entered into the
system prior to departure. This makesit more difficult for US
assets to intercept these vessel's because there are no radar
emissions that can be intercepted by US assets. To further
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camouflage their transits, the boats are pointed blue and
maintain avery low profile making them extremely difficult to
see with the naked eye.

c. Assets. USshipsand aircraft are utilized in this
mission but this project focuses on anayzing the use of
aircraft. Air coverageis provided by either a shipboard
helicopter or by a number of DEA/CIA aircraft and US Navy
P3C Orion aircraft. The aircraft only have alimited amount of
time on station, but they are capable of searching much larger
areasin afaster amount of time with alesser threat of counter
detection. Air assets are extremely important in the detection
of narcotic smuggling vessels, and they need to be utilized to
their maximum capabilities.

2. Problem and Formulation

a. Problem. Joint Interagency Task Forces need to
determine how to best utilize the air assets within their
command. A networking model can be used to determine the
best path through an AOR to maximize the search area and to
maximize the change of detection.

b. Formulation. Thefirst stepisto construct the
network. The AOR can be divided into several smaller areas
whose sum of areasis equal to that of the AOR. Each sector
does not have to be the same size, in fact, they shouldn’t be
the same size. The AOR isdivided into sectors arbitrarily at
the discretion of the planner. The size of the sectors cabe
dependent on land masses, proximity to fishing lanes, and
commercid trafficking lanes. Each sector is assigned a
Detection Rating (DR) that assigns a numerica value that
ranks each areain possibility of detecting a narcotic
trafficking vessel. For this model arandom number generator
(with some restrictions) was used to determine the values of
the square mileage of each sector and their corresponding DR
values.
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(1) Assumptions

(@ Thismodel assumesthat the aircraft isonly
making one pass through the AOR, from the northern edge to
the southern edge. A model can be created that alows for
passage to adjacent sectorsin every direction, however, a
number of decision variables would have to be added. The
decision variables will be the paths that the aircraft is alowed
to travel to the next adjacent sector. Figure F.1isarough
drawing of a possiblelayout for the paths between sectors:
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Figure F.1 Network Flow Model

(b) Another assumption that this model makesis
that the entry and exit points of the air asset are predetermined
and can not be changed. Sector 1 and 12 (see Figure F.1) were
chosen as the entry and exit points for this model,
respectively. The entry and exit points have no bearing on the
AOR layout, but the constraint equations will change
significantly if anew entry or exit point is chosen.

(2) Constraints
(@) The constraint equations comprise of an

analysis of each sector and what the possible entry and exit
routes for each sector are. Sector 1 has no entry route, but
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contains two exit routes so the constraint equation for Sector 1
would be as follows:

o -X12-X18-X17=-1

A negative oneis assigned because the aircraft
must | eave the sector.

(b) Sector 12 isevaluated and assigned avalue
of 1 because the aircraft must leave through Sector 12. The
constraint associated with Sector 12 is:

e X112+ X712=1

(c) Therest of the sectors are formulated and
assigned the values of 0. These constraints ensure the aircraft
will not terminate in a sector that is not designated as the exit
sector. The following are two examples of the constraints
associ ated with the other sectors:

e 20 X12-X23-X26-X27-X28=0
e 41 X34-X45-X46=0
e 9 X59-X69-X910=0

(d) There are three routes that are “two-way”
routes and require specific constraints to ensure that the
aircraft does not backtrack and search a sector that has already
been searched. These routes are between Sector 5 and 6,
Sector 6 and 7, and Sector 7 and 8. These constraints simply
state that once the aircraft has traveled in one direction, it can
not go back on the same return path. The formulation for the
“two-way”’ path between Sectors 5 and 6 is as follows:

o X56+ X65<=1
Since the decision variables are binary, only X56

or X65 can be chosen or neither of them can be chosen when
this constraint isimposed.
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(e) The next constraint that needsto be
formulated is the maximum area capability constraint. Thisis
afactor of the aircrafts on-station time and how large of an
area the aircraft can search in one hour. Thismodel assumes
that the aircraft has an on-station time of 8 hours with aloiter
speed of 230 kts. With adetection range of 24 miles a
maximum search area of 44160 wasyielded. Thisis
calculated by taking 230* 24* 8.

(f) Lastly the non-negativity, and binary
constraints are added to the formulation for al of the decision
variables:

e Xij >= 0 (non-negativity)
e Xij =Binary (1or0)

c. Objective Functions.

(1) Maximum AreaProblem. The objective
function for the maximum area problem is the sum of al of
the areas that are being searched. Thisisinserted in excel asa
sumproduct equation. Since the decision variables are binary,
if the areais not chosen, the multiplier of the areawill be zero
and nothing will be added to the sum. If the areais chosen, a
lisassigned and the correlating area will be added to the total
areas being searched.

(2) Detection Rate Problem. The objective function
for determining the maximum DR is the productsum of the
DRs for each areathat is being searched times a binary value.
Againif 0isassigned the DR will not be added to the sum and
if alisassigned the DR will beincluded in the summation of
the DRs.

3. Results

When dl formulated equations were entered into excel,
the maximum area problem yielded an area of 39,213 sq mi
with a DR value of 49. The maximum DR problem yielded an
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areaon 37,818 sg mi with a DR value of 49. Both routes are
shownin Figures F.2 and F.3
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Figure F.2 Maximum Area Path Results
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Figure F.3 Maximum Detection Rate Path
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Table F.1 shows the excel spreadsheet of the results for
the Maximum Area problem:

Square | Detection
- Selected Area Rating
X12 1 3922 5
X17 0 3922 5
X18 0 3922 5
X23 1 3871 6
X26 0 3871 6
X27 0 3871 6
X28 0 3871 6
X34 1 4254 9
X35 0 4254 9
X36 0 4254 9
X37 0 4254 9
X45 1 4546 8
X46 0 4546 8
X56 1 3888 3
X510 0 3888 3
X59 0 3888 3
X65 0 5271 5
X610 0 5271 5
X67 0 5271 5
X69 1 5271 5
X611 0 5271 5
X76 0 3286 4
X710 0 3286 4
X711 0 3286 4
X712 0 3286 4
X78 0 3286 4
X87 0 4751 2
X811 0 4751 2
X812 0 4751 2
X910 1 4681 1
X1011 1 4936 7
X1112 1 3844 2

Table F.1 Excel Results for Maximum Area Problem
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4, Conclusions

This problem yielded the same DR for each path, but the
maximum area path yielded a search area 1395 sq mi larger in
size. A decision based on these results would lean towards
patrolling the Maximum Area Path because the DR valueis
equivalent to that of the Maximum DR path. In other
scenarios this may not be the case although the maximum area
path will not change because the AOR area assigned will be
the same, the DR values assigned to each Sector can change,
and should change, based on the current intelligence and
events.

5. Summary

The content of this example may not be relevant to the
current situation in OIF or OEF, however, the technique used
in the network flow mode is applicable to many situationsin
the present conflicts. This model can be easily manipul ated to
meet the needs of a current problem.
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ANNEX G: CRITICAL PATH METHOD
1. Purpose

a  General. Thisannex uses a Non-Combatant
Evacuation Operation (NEO) scenario to show the
functiondlity of the Critical Path Method (CPM) in
determining the required time until execution of the NEO
mission.

b. Background. Asamember of the 29" Marine
Expeditionary Unit (MEU) staff aboard the USS Hornet
(LHD-9) Amphibious Ready Group (ARG), your unit is
currently conducting port call in Greece after two months of
operationsin the Mediterranean Sea. You just received a
warning order from CinCCent to recall all personnel from
liberty in order to get under way en route to the country of
Cantwait in the Persian Gulf region. Therethe MEU may
need to conduct a Non-Combatant Evacuation Operation
(NEO) in support of the American Embassy. The Central
Intelligence Agency has uncovered a credible plot to
overthrow the government of Cantwait and the State
Department has requested that the MEU evacuate American
citizens in anticipation of a possible coup d’etat or a civil war.
This NEO will be a planning intensive, high-profile mission.
CinCCent needs to know the soonest that the ARG can get the
MEU to the area.

2. Critica Path Mod€

a. Problem. The MEU Commander has requested your
skills to determine an estimated time until the NEO can be
executed.

b. Definition of Model. The Critical Path Method
(CPM) is amathematically based algorithm for scheduling a
set of project activities. It iscommonly used with all forms of
projects, including construction, software devel opment,
research projects, product devel opment, and military
applications. Any mission with interdependent activities can
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apply this method of scheduling. 1f some of the activities
require other activitiesto finish before they can start, then the
project becomes acomplex web of activities. An activityisa
specific task. The essential technique for using CPM isto
construct amodel of the project that includes the following:

(1) Alistof al activities (tasks) required to
complete the mission.

(2) Thetime (duration) that each activity will taketo
completion.

(3) The dependencies between the activities.
(4) Cost to complete activity (optional)

(5) Shorter time to compl ete activity on a crash basis
(optional)

(6) Higher cost of completing activity on a crash
basis (optional)

Using these values, CPM cal cul ates the starting and
ending times for each activity, determines which activities are
critical to the completion of amission, critica path, and
reveals those activities with “float time” (less critical). A
critical path is the sequence of the mission network activities
with the longest overal duration, determining the shortest time
possible to complete the mission. CPM can dso include
resources rel ated to the activities. This capability allows for
the exploration of arelated concept caled the critical chain,
which determines the mission duration from both time and
resource dependencies. Items 4-6 above show the resource
dependencies based upon “crashing” certain tasks that would
require additional manpower or money. The book
“Spreadsheet Modeling and Decision Analysis™ has a detailed
chapter (Chapter 14) on developing the spreadsheet model to
execute the Critical Path Method (CPM).
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c. NEO Activities. Based upon the example scenario,
planners and analysts devel oped the network of activities.
This network included the duration of each task and the
dependencies on other tasks. The following table showsthe
tasks required to conduct the NEO mission:

Task | Node Task ti ti-Ci | Dependencies
# Label | Description | (hrs) | (hrs)
1 A Report to 1 0

CinCCent

2 B Recall 12 8 A

Liberty

Personnel

3 C Finish 12 10 A

refueling /

resupplying

4 D Repair 12 10 B

AN/SPY -9

Radar

5 E Repair 20 18 C

engines on

2 CH-53Es

6 F Transit to 15 12 B,C

Suez Canal

7 G Bring 20 16 B,C

together

ARG

8 H Passage 21 13 D,EFG

thru Suez

Cana

9 | MEU NEO 72 48 H

rehearsals

10 J Break out, 24 24 H

issue

Ammo

11 K Transit to 60 48 H

Lesbos

from Suez

12 L Conduct Exec 1, J K

NEO

Table G.1 Tasks Required to Conduct NEO

The column “ti” represents the time required to conduct
the task under normal conditions. “ti-Ci” represents the time
required to conduct the task under “crashing” conditions by
adding additional manpower to the task or spending more
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money to accomplish thetask. The following network
diagram depicts the dependencies of the task:

G“G
ORGBO
(13

ONORO
N\

Figure G.1 Task Network

Figure G.1 shows the network of tasks from Node A
(Report to CinCCent) to Node L (Conduct NEO). There are
18 arcs within the network. Now that the network of tasksis
developed, Microsoft Excel can be used to calculate the
different timesit would take until execution of the NEO
mission. The book “Spreadsheet Modeling and Decision
Analysis” has a detailed chapter (Chapter 14) on developing
the spreadsheet model to execute the Critical Path Method
(CPM).

d. Analysisand Results. The dataisnow entered into
Excel and formulas are devel oped to determine the critical
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path of tasks. This critical path provides the estimated time
necessary to NEO execution. Table G.2 shows the results of
the Critical Path Model for time until NEO execution without

consideration of the “crashing” factors (no crash):

Total Crash Cost

$0.00

Node Ti Ci ti Ci Cost/Hour
Ta 0 0 1 0 $0.00
Th 1 0 12 4 $1,250.00
Tc 1 0 12 2 $10,000.00
Td 13 0 12 2 $1,500.00
Te 13 0 20 2 $2,500.00
Tf 13 0 15 3 $1,000.00
Tg 13 0 20 4 $1,500.00
Th 33 0 21 8 $2,500.00
Ti 54 0 72 24 $0.00
Tj 54 0 24 0 $0.00
Tk 54 0 60 12 $2,667.00
Tl 126 0 0 0 $0.00
Minimum 126 hours until NEO Execution

Table G.2 Results of CPM (No Crash)

Table G.3 provides the results of CPM when “crash”
factors areincorporated in the analysis and formul as:
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Node Ti Ci ti Ci Cost/Hour
Ta 0 0 1 0 $0.00
Tb 1 4 12 4 $1,250.00
Tc 1 2 12 2 $10,000.00
Td 9 2 12 2 $1,500.00
Te 9 2 20 2 $2,500.00
Tf 11 3 15 3 $1,000.00
Tg 11 4 20 4 $1,500.00
Th 27 8 21 8 $2,500.00
Ti 40 24 72 24 $0.00
T 40 0 24 0 $0.00
Tk 40 12 60 12 $2,667.00
Tl 88 0 0 0 $0.00
Minimum 88 hours until NEO Execution

Total Crash Cost

Cost Constraint:

$94,000.04

Unlimited

Table G.3 Results of CPM (Maximum Crash)

If you crash all factors to the maximum extent, the time
until execution would be 88 hours, but the cost to the
government would be over $94,000. Y ou can optimizethe
crash factorsis a specified time between 88 and 126 hours is
given or if you are given a constraint on the amount of

money |ess than $94,000 to spend.

3. Summary

This problem shows the application of the Critical Path
Model to a military scenario. Although one could determine
the critical path from visually looking at the network of tasks,
using Excel alows the anayst to quickly change parameters
such as “crashing” factors. Furthermore, other network
models may contain many more nodes, arcs, and constraints
that would make visua analysis very difficult.
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ANNEX H: Insigniafor U.S. Military Services

1. Insigniaof Grade Comparison for U.S. Military Services

a Commissioned Officer.

Army/Air Force/Marines

i

Second Lieutenant
(Army - 2LT)
(Air Force - 2d Lt)
(USMC - 2dLt)

i

First Lieutenant
(Army - 1LT)
(Air Force - 1st Lt)
(USMC-1Lt)

il

Captain
(Army - CPT)
(Air Force - Capt)
(USMC - Capt)

%

Major
(Army - MAJ)
(Air Force - Mg)
(USMC - Maj)

0-2

0-3

0-4

05 Lieutenant Colonel

(Army - LTC)
(Air Force - Lt Col)
(USMJ- LtCol)

"NI‘ML’ e
0-6 Colonel
(Army - COL)

(Air Force - Col)
(USMC - Col)

W

Brigadier General
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Navy/ Coast Guard

Ensign (ENS)

Lieutenant Junior Grade (LT JG)

II-

Lieutenant (LT)

1ll-

Lieutenant Commander (LCDR)

Iil-

Commander (CDR)

-

Captain (CAPT)

L

Rear Admira (lower half)



(Army - BG) (RDML)
(Air Force - Brig Ben)
(USMC - BGen)
o8 Major General Rear Admiral (upper half)
(Army - MG) (RADM)
(Air Force Mg Gen)
(USMC - MGen)
0-9 Lieutenant General Vice Admiral (VADM)
(Army LTG)
(Air Force - Lt Gen)
(USMC - LtGen)
0-10
General Admiral (ADM)
(Army - GEN)
(Air Force - Gen)
(USMC - Gen)
|N0te: The Navy also uses Air Force/Army/Marine style rank on the collar.

b. Warrant Officer.

Army | Navy/Coast Guard | Marines
W-1 I El |
Warrant Officer One(WO1) | Warrant Officer (WOL1) [ Warrant Officer (WO-1)
W-2 I |
Chief Warrant Officer Two Chief Warrant Officer Two Chief Warrant Officer 2 (CW-2)
(Cw2) (CwW02)
E H .
| |
Chief Warrant Officer Three Chief Warrant Officer Three Chief Warrant Officer 3 (CWO-3)
(CWO03)
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] -
|
-
Chief Warrant Officer Four Chief Warrant Officer Four Chief Warrant Officer 4 (CWO-4)
(CW4) (CW04)
W-4
Note: According to NAVADM
Message 337-02, Nov 2002, the
Secretary of the Navy has
authorized implementation of W-5
for the U.S. Navy Beginning in
Fiscal Year 2004).
W-5 L I
| Master Chief Warrant Officer Chief Warrant Officer 5 (CWO-5)
(CW5)

| Note: The Air Force does not have Warrant Officers.

c. Enlisted.

| Army | Navy/Coast Guard | Air Force | Marine Corps

‘ No insignia | | No insignia ‘ Noinsignia
E-1

| Privae(Pvl) | SeamenRecruit(SR) | AirmanBesic(AB) | Private (PVT)
LA 4 N7 A

| Private (PV2) | Seaman Apprentice (SA) | Airman (Amn) | Private First Class (PFC)
E-3

Private First Class Seaman (SN) Airman First Class (A1C) Lance Corporal (LCpl)
(PFC)

E-4 | Corpora (CPL)I Petty Officer Third Class Senior Airman (SrA) Corpora (Cpl)

@

Specidlist (SPC)

= A ¥ 4
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Sergeant (SGT) Petty Officer Second Class Staff Sergeant (SSgt) Sergeant (Sgt)
(PO2)
S
E6 Staff Sergeant (SSG) | Petty Officer First Class | Technical Sergeant (TSgt) Staff Sergeant (SSgt)
] (PO1)
@
@ =
Sergeant First Class | Chief Petty Officer (CPO) | Master Sergeant Gunnery Sergeant
E-7 (SFC) ég (GySat)
(Collar & Cap) First Sergeant (Master
Sergeant)
S 2
= =
Master Sergeant Senior Chief Petty Officer Senior Master Sergeant
‘ (MSG) | | (SMsgt) ‘ Master Sergeant (M Sgt)
o | B i $ C
S =
(Collar & Cap)
X First Sergeant (Senior )
First Sergeant (1SG) Master Sergeant) First Sergeant (1stSgt)
5 &
= XZ
‘ Sergeant Major | Master Chief Petty Officer | Chief Master Sergeant ‘ Master Gunnery Sergeant
(SGM) (MCPO) (CMsgt) (MGysgt)
E-9 =
Command Sergeant (Collar & Cap) First Sergeant (Chief Sergeant Major (SgtMaj)
Magjor (CSM) Master Sergeant)

Command Chief Master
Sergeant

®
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& @
= = =
Sgt. Major of the | Master Chief Petty Officer | Chief Master Sergeant of | Sgt. Major of the Marine
Sp Pay Gd Army (SMA) of the Navy (MCPON) the Air Force (CMAF) Corps (SgtMaMC)
*
B
i
&

(Collar & Cap)

Note: In the Army, there are two types of E-4s. corporals
and specialists. While both receive the same pay, a corpora is
anoncommissioned officer and a speciaistisnot. An E-4 is
normally designated an NCO (corpora) if they are ateam or
section leader. Corporal's are more common amongst the
Combat Arms, but many Combat Support MOS's (jobs) may
have them. Inthe Army and Marine Corps, First Sergeant isa
rank (E-8), and specia duty position held by the top E-8
enlisted person in the unit. In the Air Force, first sergeant isa
special duty position which can be held by those in the rank of
E-7, E-8, or E-9 (The authorized rank of an Air Force First
Sergeant is dependent upon the size of the unit. The more
enlisted personnel assigned, the higher the rank of afirst
sergeant that unit is authorized).
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ANNEX |: GLOSSARY
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